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Abstract not available for 
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document: WO 0168752 
(A1) 

The present invention provides a fabric comprising 
at least one fiber strand comprising a plurality of 
fibers and having a resin compatible coating 
composition on at least a surface of the at least one 
fiber strand, wherein the at least one fiber strand 
has an Air Jet Transport Drag Force value of greater 
than 100,000 gram force per gram mass of strand 
as determined by a needle air jet nozzle unit having 
an internal air jet chamber having a diameter of 2 
millimeters and a nozzle exit tube having a length of 

per minute and an air pressure of 310 kiloPascals. The present invetion also provides a reinforced laminate comprising: (a) 
at least one matrix material; and (b) at least one fabric comprising at least one fiber strand comprising a plurality of fibers and 
having a resin compatible coating composition on at least a surface of the at least one fiber strand, wherein the at least one 
fiber strand has an Air Jet Transport Drag Force value of greater than 100,000 gram force per gram mass of strand as 
determined by a needle air jet nozzle unit having an internal air jet chamber having a diameter of 2 millimeters and a nozzle 
exit tube having a length of 20 centimeters at a strand feed rate of 274 meters per minute and an air pressure of 31 0 
kiloPascals. 
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ft *'] 5 * 



Hi/351 



100,000 nfi&mastmm. fft&mv%$K&}Mm*%%M.&% 2€^, « 

ft 310 

15 5. £q&#jg# i 0t$w&*. SMS^&s^-^m^ft^M 

25 fe^^Stt. 

tfl#tt, #*£»3E*l*m. *^<*w«iw^. s^-to 

11. JdWJI* io»fJ!fl<i^.^1iE4fii£*^M^S** 
30 lf> ^^«> STOi:^S»IW 

12. Jraftjpys* lO^r^W^ti.^tES^^f^^^^MaWM^g^ 
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9, &jg> *tft«, «4fc«, «4t«, mm^ m 

14^*4, afflttWW BAA'S 

5 i4. iumm^nBx^^m.^^^mM^^mm^m^^ 
®&m®. zmmm, ^m^m, mmmn, urnm®* mmn.Mn.rn. urn 

i7. i6 rn&m&m, ^mw^fm%^uw^ g e&-*+±£ 

15 is. ^WB^ieffJtW^W.^WffiS^JIfM^WWiai&t-ftiB 

19. toft*J3Mfc9tf$flW», ^ffi^^a^^saSS 300°KH*S# 
¥M4>*J 1 • °K)c 

20. ^pfefiji?* 19 m&m&m, %w$.&=5-mm ! f%mm& 3oo°k 

20 « 5-2000 • °K)fi<J ma ft. 

22. nummx 21 m&ft&m, stttSfMi^seftiRisi^ 

25 23. i®mm*9?m$}^m, KttESf^^i^n^iRisi^ 
0.5-60 

30 $iJf#WTOM£ 0.1-5 MWia _rt o 
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ft *J 5 * 1? H3/35I 



27. $n&*j5#9#f$w&«i, %mw&TFm~»!5w^ffi®tf)®m&'£ 

28. ^pfe^y^* i tmm?^, %m^=f-fm»i^nmn^wm^ 

5 29. £q&fjg# 28 #r&ltt*m S#tE«™«^SlStt##^J^AW 

mm, mm, mmtmmm, 

100,000-400,000 ^^/jSit^i^. 
io 3i. »Rf"j3?*3o^aw^«,K#ffiS^^M^-«rf**w**c«r 

it^l^j{t^ 120,000-300,000 JE^/^Mi^fSHf . 
0.1-1.6. 

33. -ftm®m£®. -e^: 

15 (a) Mi>-±iiSM- 10 

100,000 ^/^MW^- J?fiBi«**7cWrt»n»*ti[SS*2**, « 
* 310 ftt. 

34. 33 tff&wn&ji^, %&'€&Tpmm&m£wm?,'®} 

i% % ft fit, «f ft 3S £ * ^ 3 X 1 0 7 kg/m 2 . 
25 ^^iSlW^flSiJt^lf 1 4.9X10 7 kg/m 2 . 

36. 33 sfiEWita^#«i. £#«^#rM^-fgmt #fl<J 
p^^M^fi^ 100,000-400,000 £*/3;j!S**FiiJ*. 

37. JnttflS* 36 /ffJSWitaM^*, g#«™£M^-m*BtM 

^n^iitia^ii* 120,000-300,000 J^/jSMS^Bt^o 
30 38. ^fefiJg*33^^W±t?S^tl^1#tES™^nI^^M§& < I^ 
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£l/107JE 



5 *B*$if 

$^it^T^^^J^it(a)-(d)M»^it: (a)^if Bft 2000 *£7 20 0, 

$ if 09/620,523; (b)$ if 0 * 2000 ^ 7 ^ 20 0 . B. Novich $ A® ft 
^^a^^^^^^fP'&K'bW*J n n n" W^B^I* iff 09/620,524; (c) ^ if H 
10 ft 2000 ^ 7 £ 20 0, B. Novich 3|AI§ft " ^M&S 
-e^f|iJp D n" ^§tB^lJ$iff 09/620,525 *B(d)ffUf 0 ft 2000 ^ 7 £ 20 0 , B. 

Novich *f AMft "^m®^SW««^m^fffeS'S^^Jp 0 p" M^HIfW 

if 09/620,526 . &<£^*!lX£$i* 0ft 2000^ 5 J! 11 0 , Novich ^ AM ft " ft 
^M«M&*££Mo P a" MUffl^^J^if 09/668,916 ft&gfif, /5# 

15 0ft 2000^ 4 ^ 12 0. B. Novich ^fAfgft "SJHRS SI *F*I# 

Mm&" W§tH1f*W# 09/548,379 WM^^if , J5#;i$if 0ft 2000 ^ 3 
^ 16 0> Novich ^A^ft "lS^^^«^fe^t:W*Jp n p" WltlS^J* 
if 09/527,034 ft££$iff, M#£TJ*(a)-<0^*J$ i»Wffl5#8tS;$ i». (a)H 
l^^if 0ft 1999 ^ 10 £ 8 0^ B. Novich ^ASSft " SJ^iMflita^ 

20 Ifi^M^^i^WJft" MffllWf PCT/US99/21443, 

if 0ft 1998 ^ 10 B 13 0, B. Novich *£AISft "S*2HIJi3§Ul"&*N W 
tt£BWJ$W 09/170,578 /5# 

«it0ft 1998 ^8 Jl 6 0> B. Novich^ A® ft "83S«?f &|i93£^BJ. * 
^Rfi&^^ftltt^tt" WHB^fiJ^if 09/130,270(JJft£jft#)M#& 

25 ^$if, ^#^^if 0ft 1998 ^ 3 ^ 3 0, B. Novich ^A&ft "&W^#US 
?t*JWM^#Wft#£W* l Ji&'' faUffl^J^T* 09/034,525(36 B]!ifc#)fcJ 

(b) $iff0ft 1998 ^10^ 13 B. Novich^AISft 
SM'ltlPJW^^^^^^^t:6 { ]*Jp a p" 09/170,780, 
$if 0ft 1998 ^3 130^ B. Novich ^A^ft "&W^#USfiftJftJSfrS^*£ 

30 JSMfl&^£M«''tt§IB#*l$i* 09/034,525(51 B$£)M#«EfUf : (c) 
$ if 0ft 1998 ^ 10 ^ 13 0> B. Novich ^AlSft "&W#$tt5E#l£'friSi$ 
M^^fM&^'bWfSOpV' WHa^J^it 09/170,781, j5#£$i#Hft 
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ffi W U H2/10751 



1998 ^ 3 ^ 3 0 ttmmitm $ if 09/034,663(11 Q«)M#*i^if ; (d) #3 

its^j 1998 ^ io^ 13 a, B.Novich^Am%"mm^mmmm®i]&'' 

WHS^iJ^if 09/170,579, -e^^ifB^ 1998 ^3^3 0 ft HH1?fiJ $if 
09/034,078(51 Ejft#)M ffl5#&&$ if ; (c) H 15 * if S % 1999 ¥ 10 ^ 8 0 , 
5 B. Novich ^AH# l, S»S*«f*tJ**I'&ffi'S ft$<J« n n " ftB^if 
PCT/US99/21442, ^Mif B^J 1998 ^ 10 13 0 , B. Novich % KWk% "S 
iS^MlDStSKIS" ftllH^3Wff 09/170,566 ft^#*ft*£$if, 
/5#Jl:$ifB* 1998 ^ 3 ^ 3 Hftita^J$it 09/034,077(3aBj&#)ttfHJ# 
$g$if. (f) ^if B^J 1998 ^ 10 ^ 13 B. B. Novich #A» "&W?gM 

10 $ft$^*f£tTO&^t;ft$'Jn n n'' ft^a^f'J^iff 09/170,565, t^if B# 
1998 ^ 3 ^ 3 0ftHH-ffiJ$if 09/034,056(mEfiSt#)ft^#«$ifo 

* $ if 5* WTftS \% if ftfjM: 60/133,075 if 0 2j 1999 ^ 5 ^ 7 
B); 60/133,076 ($i#B;*J 1999 ¥ 5 ft 7 B); 60/136,110 (TO B % 1999 ^ 5 
£ 26 0); 60/146,337 ($if B3j 1999 ^ 7 £ 30 B); 60/146,605 if B % 1999 

15 ^7^30B); 60/146,862 ($ if B3; 1999 ^ 8 3 B); 60/183,562 if 0 # 
2000 ^ 2 J 18 0). 

£&H£mM&ft*. "SiS* ("wet-through")tt^(^^t/S 

20 W)#isa^^^ti)W "mm" ("wet-oun muM^mumm^m^^ 
25 m*mm^ »^»m^mmx^^mH^i±.), K^mnmm 
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W U H3/1073; 



^ 380'CM£R$) 60-80 /hfft. M, ii*^^5I^S3||^^fl<j3SJKJi^ 

^rnmrn * . a it^n & M£ « a w jgi mr + * $ . 

X#mm%&fc% " ^fo^fa^ 3& M (finishing size) (M # Ji 51 & 

15 J!fWa*3EWiu<iWi!inl^*(S^±iK. ttli*Jft$ili&SE3)iP#*i*:& 
25 S l M^MiMaiiMMWgfimWiilM; 

30 ^«±^w*««wm=^a^«! 

S 5 S*SW^«ttra«¥ffiffl! 
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ft m U ^4/1075; 



ffl 6SJ»^Wa^*SWM^*W**ffl; 
ffl7&#£E*^##fMfcW*JiIiffl; 

5 a 11 ^^B'J^W^^SMS; 

m i2^^?L®^w^ts ; 
s 13 £e&&s&a<ib. 

»fSI^Mi>, *t&mftjji&> «^"l£?E(fliability)^«I«AWra(inserticm time) 

&t, -st^w-™^, nn&&i®&i*Ji m'&*&mm(ia 

30 Mffi, JH&7*?&pTM:. 
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ft m # 115/10731 



*^HJW^^a^«l^ajf Ji»?F^jS(strand openness)!*, ttflffflftt* 

f+T3*ttsg: %L%fim&ft^ Mim^m&»vxR7kM%tfe 

K^JSii^tt(te«[|i5*K«-ffl«jffi«f^CAF). #JETummala (Ed.)#, M% 
10 jEMMJUt (Microelectronics Packaging Handbook) (1989), 31 896-897 ^, ft 

ipc-tr-476b, qimm®um&m*tf]&{t¥i\fe®m%" 

(Electrochemical Migration: Electrochemically Induced Failures in Printed Wiring 
Boards and Assemblies) (1997), i££ift£]lfc<|#5'J3l3j##. + eJ&?L14 

15 ttkff, 

20 ft, *S0J^ft^^JW^'Stt^M^4J £c M!^> « 
#3PM#rWffl 'W ^-M»{l^iSS)W*S)?rW1*5iTRr^. Bilk. 

30 
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tt IS 1? 316/10731 



mmm io, -s^^m^ 12. w^aii *»" «^#£w#ti*H£, 
5 * «tr ). »^siffM. ^mn^isa, 12 

¥^i»«fSISA 3-35 *£i»ft¥mfcffr«f ^ESffiftJl 5 

12 ^&*ww&*A%ztoMM$-w^mmMWWMj&, pm 

#14 [' James Mark ^ ffl %ffll£-£tl (Inorganic Polymers), Prentice Hall Polymer 
Science and Engineering Series, (1992), % 1 M, %^\%^ . ] *XffiF3&) 

\ "A-&&\ "C-M\ "D-^ST, "R-Sfc«'\ "S-S£3i"ftl E-MfilMo * 

20 fc»/aE^llW#:«&£-4&. ifcfc^h, "sl>SfR" mm&T o.5ll 

K^^f- o.i fiM%WE, "d>M" 5 Mi%W, ft&Jk 

%t&&mmm E-^m^.mm^^ms.^m^^mm^x^ 
30 a^sssa^, #%toAmnm&*&M#&® 
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. M^W^^^a^tlS^^W^^^&^K^^m. #JAL K. Loewenstein 
^ ^^^^^^f^^ljjaS^ (The Manufacturing Technology of Continuous 
Glass Fibres) (H 3 1993), 35 30-44^, 47-103 ^fO 1 15-165 3< ; HH^iJ 
4,542,106^ 5,789,329; ft IPC-EG-140 " £ 'Ef^flfSfl epffiljmffl^^S^tl 
5 Wi^ R ^4S" (Specification for Finished Fabric Woven from 'E' Glass for Printed 
Boards), 35 ll, 5K^it^E6 T^2&^^(The Institute for Interconnecting and 
Packaging Electronic Circuits) MtrJ»( 1997 ^ 6 £)> ^lfc?l^##o 

io mmm^mm^: nmw^ « 

S?)^/&W#M<>#£™TOM^ 

15 y£ £ M-q^l^^-Njft^^^: (Encyclopedia of Polymer Science and 
Technology), l6# (1967), % 505-712 , £jtfc##J 31 #J#%o 

25 gffMf^^fS 12 »M 16 ftS^-SP^ 17 ±AW-^^t&^tl 14, 

30 £ttWtt#*!l(in**]p5H). <lfl:iS£**Jfc£*ft!l. 
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& W # S8/10731 



£gf£*AiR*2j5Wi*. #iJ»S*Rtlo £5 -^£01*. "±&" > 
£Um% 12 M£t 23 ±»t4ftt-g-«EJ?f j*S^-«S?F» 23 

i6 ±,&mm io w*B«3S^t 23 in 25 iraatt-^a^'MfliSfSira 21, 
19 *R*mmn is siikw. #£#r^*t& "sir 

^^W^^^ftft^T^ttffifli^^Mffiffl^^it 23, 25 £|i]&f##rf§ 

fuissis] 21 mmft. &mtz, vtm®m&®%®fcmmtox&wm^& 
^t : fftii25'c, W£S5i£ioo'C> i40°C)T. x^-msM*^ 

30 swwts. jtttfh «ig*TOqx&#T, m#^£g£»x&#(jqx 
iassa i5o-c)T. n$ is ®R^mmt*.WL&m« ttffiiMfK 
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5 ^MSaMS^Rvf-^Bfe§K 0 JSr^ o Silt, a^pJ^J^E^^m^'ft' 

ttfiSit'J^ 50 £*%, TOf35ll%. *M[ft*&*4 

15 «" ^±M^M^W@^*i+^ : P 20 M»Jti>^ 5 M%, 

fttfjfcd^ 0.001 S*%W"T^0M^. 

M is tSAfiMW. "«JT' »E^J«Ili8«i*m*£*B 
^&<]o *JtJ?fffl*S 25-100 >H*fli?to 

^ [ 2 L.H. Sperling Introduction of Physical Polymer Science , John 

20 Wiley and Sons, Inc. (1986), % 2-5 jJI , £ifc#3'J^#^o] [ 3 W. Pushaw ^ "W 
$&^*n£zKfa^4 3 ^#ifcMJM" (Use of Micronised Waxes and Wax 
Dispersions in Waterbome Systems) Polymers, Paint, Colours Journal , # 1 89 , % 
4412^, 1999 ^1^, S&18-21 3E, £jfc*§r»J3l37#%]. 

tttifc^*, 18 

25 

M 18 ^£Wteft0rflSW7&#s£$M. ^W*SW^5EPB*J, it toll 

^?La^^^aw4 , S4 , 'C>. w^£W«£#ttM2£faJ&RT#JB. h. Katz 

30 3f(Ed.) *jC*4fflMM (Handbook of Fillers and Plastics) (1987) $ 9-10 JS, 
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pJ#JE J. E. Mark^J g 5%, «3l##%o #:£0rJ8*i§ " W*lW*4" 

^^^t/a^mmm^mpammm^mm^). #b r Lewis, sr., Hawie V 's 

10 Condensed Chemical Dictionary , {% 12 IS, 1 993) fa% 761-762 ^ffi M. Silberberg, 
Chemistry The Molecular Nature of Matter and Change (1996)ff]gl 586 M , ftltb^l 

fe^]i:^^B>tpT#JE G. Wypych, Handbook of Fillers , 1g~J& (1999), $ 15-202 
JR. «3I37##. 

25 JR, *Ufc*», mftVB^ Mtt,tl> «4fc». SKttifcN £»lfc* atKStfn 

30 E). ^iSM^M^eie, «u a, ^> ^m^iw 
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ft m u mn/io7M 



^-^aS^M)?*^**^?!**. #J& R. Lewis, Sr., Hawley's Condensed 
Chemical Dictionary (% 12 JK, 1993)1$ 712 jff, #J££ffi*f— >r 

@ft££-^0tt±y#MMf^o #£ F. Clauss, Solid Lubricants and 
Self-Lubricating Solid (1972), %\%, 

io &*%.wM-^im%m%m* , is &mx#Li£to. j^r##&$ 
2Lfn*iifl«ii£«*a^. s^iw/^mm. jt^w-^Mftm 

^^A^Utt^. K. Ludema, Friction, Wear, Lubrication (1996) £ 125 
Solid Lubricants and Self-Lubricating Solids , % 19-22, 42-54, 75-77, 80-81, 82, 
15 90-102, 113-120 ft 128 3E; W.Campbell, " El ffl " . Boundary Lubrication: 

An Appraisal of World Literature , ASME Research Committee on Lubrication 
(1969), m 202-203 Iff, £jfc3l*J#%. *M&^£fflAW#tt» «J«(E* 

20 t- : ssutsnu ±m^M7tm^m^ s#> 5*. s^±> 

-504tlS> -^ite, -«£4t$§. 

is SAW>t^^^M^*riS^^tt^JW*4^^» E 

jSffi^^^HJKiM^^^^W^^W^PI^Jtt^J^^ POLARTHERM® 
100 %U (PT 120, PT 140, PT 160 ffl PT 180); 300 j£#J(PT 350)#1 600 (PT 
30 620, PT630, PT 640 ft PT 670)151 4fc«Iif^!g5&, S Advanced Ceramics 
Corporation of Lakewood, Ohio, Advanced Ceramics Corporation of Lakewood, 
Ohio (1996)W8#&« "ffl^iR^WWW^attilt^PolarThcrm®" , ^Ejtfc 
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*A%&3s. 25°C ft 250-300 K#/(* • °K), 

3.9, ttsRfclWfc io 15 lOO^J^SM&M^Eftfifc 5-14**. 

300 jKyij»*JKjaw¥#&j£fc 100-150 m*, 600 3^j$*smift 

16 MXf 1 200 $[*o ^#$0^SlgmiI. POLARTHERM 160 MWTOM 

5 2j6-i2«> M?gBIMMM70M, £&jg#ftinT: 



%> 


10 


50 


90 


R^f («) 


18.4 


7.4 


0.6 



MJM POLARTHERM® 160 MMM^, W 10%W#)$ 
18.4 «» «#fffl "TO&Jg" JiJ&SSSiMWTOfi. 

+ . i£M^73 750 nm Beckman Coulter LS 230 «ftffilt*& 

'tt.Wta . m Beckman Coulter LS 230 fiffiMrttatlftM POLARTHERM® 160 

mM^$MTO*i®3j n.9 »*. ttJS# 

15 ftftTr 



%> 


10 


50 


90 


X^J- («) 


20.6 


11.3 


4.0 



Uffi&ft1fi> MJmM POLARTHERM® 160 MMI^*- W 10%ftj¥## 
S^f" 20.6**. 

20 £#£$3-^#E#ft£fcl , t 1 . !RS 18 4^Pl*^W**ltf^fia. 

$JM» R. Lewis Sr. Hawley's Condensed Chemical Dictionary , (s& 12 

1993), £ 609-610 35, T. Perros. Chemistry , (1967), H 186-187 35, £jft3li*J# 
25 # . ^Kl^^ft^*, TK^^ii^ilil + Il^iPftieffi, £n 
3MgO • 4Si0 2 • H 2 0 (*t5), A1 2 0 3 - 2Si0 2 -2H 2 0(ffi^±)o ££§#I_h, RT*^ 

^^^^ilil^OT^^KTO^)' #<J& J- Mitchell, Fundamentals of 
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So il Behavior (1 976) foU 34^@ 3.8 4 1 *F ft ft W±^#Jfn H. van Olphen, Clay 
Colloid Chemistry (H-I&, 1977)*Jg 62 ^® 18 19 ##J#f^ftJ 1:1 ft 2:1 

JK^^Hlftj (#^L Minerals in Soil Environments , Soil Science Society of 

5 America (1977), fg 196-199 %, £itfc3l &#^). -/IftillW *4(*nffiiHT) 

R. Evans. An Introduction to Crystal Chemistry (1948). 3^ 276 j£, 

io ^Eifch?i^#%o mm^wizG^MxL so ms%M^*^mn. & 

S1:%WpI7K^^. 5 M%, «*fJt4>^ 0.001 m%. 

20 £#£fi3-^£#'J*. 18 pJ*#^^%W^M$4^^» 

25 (polygeremanes), Wntfi (polymeric sulfur), ^ n" 50 (polymeric selenium), SfL 

K'ftftft^Ji TOSPEARL, ftJS S Toshiba Silicones Company Ltd. 

of Japan ft] & ftj^**. [ 4 #JE RJ. Perry "Applications for 
Cross-Linked Siloxane Particles" Chemtech , 1999 ^ 2 ^ , % 39-44 3Xo ] 

30 ft^Mto^-^^Jt. 18 ^ £ 
MiS&HttlKS^ Z.»Si. MM, Iill4. 
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40. fi^»»#S^IRtl^^W^^«l»l»W^PI*JWJTJi RHOPLEX® 
B-85 [ 5 #JE"Chemicals for the Textile Industry", 1987 9 B , 5® g Rohm and 
10 Haas Company, Philadelphia, Pennsylvania], — fl>^i893 W ^£®6@f&Plfl& 
g£^^S?L$; ROPAQUE® HP-1055 [ 6 # JE Rohm and Haas Company 
Philadelphia, Pennsylvania 1994 ^ 10 MM$J "ROPAQUE® HP-1055, Hollow 
Sphere Pigment for Paper and Paperboard Coatings^/^on'ttl&^-ll 1 M > ^EJttl^l 

15 ft 1.0 »*, Hflc-S-** 26.5 £*%, 5LBB#W* 55% ; ROPAQUE® OP-96 [ 7 
#.RL Rohm and Haas Company Philadelphia, Pennsylvania 1997 ^ 4 ^Mft 
"Architectural Coatings-ROPAQUE® OP-96, The All Purpose Pigment" W ^ ft ft 
#&*RS8 1 Iff . £jfc3|y*J#Mn#l ROPAQUE® HP-543P [ 8 ROPAQUE® HP-543P 
IP ROPAQUE® OP-96 £M£fr*T*4, £»*lMk + *fc»fir#, 

20 sik Si^r^M, #**i8i!J3tt#jatt*&ttE«»£*£ 

«l^«*r4J-ft*. K$Jt£ft 0.55 «, Stt^S^ 30.5 ROPAQUE® 
OP-62 LO [ 9 #JE Rohm and Haas Company Philadelphia, Pennsylvania 1997 ^ 4 
£ AS ft "Architectural Coatings-ROPAQUE® OP-96, The All Purpose Pigment"^ 

l Iff. 'Sl6^-ft^iiS^S«i«l8l*Z.«pg*6 
25 m%m£rV!&f$.Mnfr8L%L> KMft0.40M, TO-g-Mft 36.5 11%. ± 
§ Rohm and Haas Company of Philadelphia, Pennsylvania., 

30 &ttv», buzMfemftmizm, £m&i]%*m)&mm is w^«^r$j 
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MQW-^ffiltMlfeM^Qft ROPAQUE® HP-1055, ROPAQUE® OP-96, 
5 ROPAQUE® HP-543P *H ROPAQUE® OP-62 LO W$ (%~ft#l&±%i&W 

&*%.w®%-^#mm%w*. mm is Btu&*£m&, w&t® 
io ttm^&&m&®mm£®to%tiitt&* m^mm^^^im*-. % 

=?ia±ffi&. mT*%w*&Mi?tomftmmffl&m : ?& ropaque® hp- 

1055 > ROPAQUE® OP-96^ ROPAQUE® HP-543P fa ROPAQUE® OP-62 LO M 
15 7, bT#JALH. Katz^(Ed.)(1987) ^ 437-452 ^, £itb3l *7##o 

£ ORPAC BORON NITRIDE RELEASECOAT-CONC , 25 $5 
20 ttS W^SS[«. Ml S ZYP Coatings, Inc. of Oak Ridge, Tennessee* "ORPAC 
BORON NITRIDE RELEASECOAT-CONC"i£:fc ZYP Coatings Inc.^S^^-ffi. 

_§.^W l%M&m&mmftmmk5M®ttM{ftmtt%£° E Beckman 
Coulter LS 230 *4®##Tl£*f ORPAC BORON NITRIDE RELEASECOAT- 
25 CONC25mMi£ffl£im »m&TO®&#6.2«, &S?£IIM1$ 
#M35$*, mt&ftlptnT: 



%> 


10 


50 


90 


K-f (Si*) 


10.2 


5.5 


2.4 



MEftftft, MJmM ORPAC BORON NITRIDE RELEASECOAT-CONC 25 
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&-£5$J g ZYP Coatings BjWJB^iB'&JS BORON NITRIDE LUBRICOAT® 
ffl BRAZE STOP ffl WELD RELEASE j^fp. EP^BSHtSS"^^^ 
^W^*^««Sft*»^«[«tt^#*l8*Jttftl : ffe«. RHOPLEX® 
B-85 ^^^|(|?L?^(iP±^fi£), RHOPLEX® GL-623 [ 10 #JC Rohm and Haas 
5 Company, Philadelphia, Pennsylvania 1997 ^ 3 ^ (ft ® "Rhoplex® GL-623, 
Self-Crosslinking Acrylic Binder of Industrial Nonwovens" £ft f ah '14 Ik ]aL » 4 jft 3 I 

45 £»%, 

98°C : EMULSION E-2321 [ n #£ Rohm and Haas Company, 
Philadelphia, Pennsylvania 1990 ^ #J IS "Building Products Industnal Coatings - 
10 Emulsion E-2321 "Mj^ft £jfc3l*J#%]. ■gi-ft«I¥S^»»fii 
JCH^m^ 45 M%, 5fc38ifc$f£$&J£2j 105°C : ROPAQUE® 
OP-96 fP ROPAQUE® HP-543P (#l±0ri£), 0.55 «^ 

ft 30.5 M%A*J#ffc?£! ROPAQUE® OP-62 LO (£n±#T&). 'E&IS*^ 0.40 
0^^*^ 36.5 M%(ft#M; ROPAQUE® HP-1055 (£g±#ri£), t 
15 gl^f* 26.5 0T*T US Rohm and Haas 

Company of Philadelphia, Pennsylvania. 

POLARTHERM®ffl/3Sc ORPAC BORON NITRIDE RELEASECOAT-CONC 
ROPAQUE®^#W^mtl. 

mmrnn is vmn^^M^nmzmmmmm^mm 19. «, 
mm3\m^m^M±Mx^m% 12 ±w±M^ti4 i M^ is 

ftS-^m?*. «»SJMJR^«*tt*»WifF«l 12 ±fft±&&^-ti« 
W3$*£ is iftTOM i9^ipW^#, lUSMibM*^^^^^l'0]5i^^^fH] 

/FAf looosbfc, M*?^ 0.001-100M, 0.1-25 

£#£lil3to&##R#Jtt&fl4'. mi 18 (ft«ft& 19S^0.lW, 
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0.5 tt&&9£ 0.1 »#S 5 0.5 2 ft[ 

mm^m n 6<i^ig. mupj. *£W--Ji'£*n±0r& s F$«& 19 mss 
« is &)m±.m&£Wft%wm 14 wff«» io ffln$ma&&&Gm&&tt 
5 mm 23 *n 25 zm&#&#mEM&n*^®&&(wm^m&&ft®i?i)> 

S^^^-^M^!^^*. 18 W^&J* 19M4>3j 3% 
titi&MM 5 St*, ?SS£ 3-1000 5-1000 M. 10-25 

i^ffi^o assign]. *^WM^±^?aart^i5!SW^t^*j#Wi p stis 

^&««§£«!#tS. #I K. Ludema Sg 129 ft, «3l#J#%o *Bt 

jfeii. ^jfi^ftttW««iF*i2fl«i*ffii6*«. im^MMSMMft 

30 MfckM^/&, K gfeJgM M 8.5 f 12 Handbook of Chemistry and Physics , % 

f-22 K], a«^*^a*a*«#w^¥w^fttti£^fl«i««#^ajnx 
i± a + iff $ # Wt s ? o r & ( & & it » * ^ m > ^ ffi * p§ , ±t a t ft B n n ^ *p $ y it 
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MSM® MJ*^&(£H Vickers sK Brinell 5f S^iMS, fig 8} £ 

5 -bffi l-ioitttuMSKiijiftsjtt, w^t^n 

ftlMftit^J 4.5-6.5, ffl^^ 6o R. Weast (Ed.). Handbook of Chemistry and 
Physics , CRC Press (1975), £jtb3l^## 0 + , 18 

MUftTOfltt&JiS 0.5-6 Mift. A ^itiTJlf+ii^^ajftJi 

10 

%_A 



J/_l lj. o-.i 




Ulttl] 


2 13 




0.5-1 14 




1 13 


'/Ufa 


1-1 5' 6 


5^ 


2.8-3.2 17 




2.0-2. 5 18 




1.6-2' 9 


^ftW^gm) 






4 21 




4.5 22 




2.5" 


m 


2.5-3 24 


m 


4-5" 




2.5-3 26 


« 


5 27 


IE 


4.8 28 




4.3 29 


fB 


2.5-4 30 




3.5-4 31 
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[ 13 K. Ludema, Friction, Wear, Lubrication, (1996)% 27 ]£, teXfikftlit^l % 

l4 R. Weast(Ed), Handbook of Chemistry and Physics , CRC Press (1975)31 F- 
22 ]£. 

15 R. Lewis, Sr., Hawley's Condensed Chemical Dictionary (H 12 Wl> 1993) 
% 793 £, ««Slth?l^##o 

16 Hawley's Condensed Chemical Dictionary {% 12 fe, 1993)3? 1 1 13 15 , i£ 

17 Hawley's Condensed Chemical Dictionary (|g 12 Jj£, 1993)% 784 15 , i£ 

18 Handbook of Chemistry and Physics , % F-22 

19 Handbook of Chemistry and Physics , % F-22 M . 

20 Friction, Wear, Lubrication, !! 27 JaL , 

21 Friction, Wear, Lubrication, !! 27 

22 Friction, Wear, Lubrication, !! 27 , 

23 Friction, Wear, Lubrication, ^ 27 , 

24 Handbook of Chemistry and Physics , % F-22 3E . 

25 Handbook of Chemistry and Physics , % F-22 3*. 

26 Handbook of Chemistry and Physics , 3?F-22j5 = 

27 Handbook of Chemistry and Physics , % F-22 % = 

28 Handbook of Chemistry and Physics , % F-22 j£. 

29 Handbook of Chemistry and Physics , 3! F-22 jft . 

30 Handbook of Chemistry and Physics , % F-22 15 o 

31 R. Weast (Ed.). Handbook of Chemistry and Physics , CRC Press (% 71 JK, 
1990)% 4-158 W\ 



ijn±ffi&, &&&&&&& &tmmft®&. m&t&fczmmummw. 
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^«ff'J$i£^M^'J 5,853,809 ^ 7 £H 20 tTSJg 8 43 fi\ ftltt^l 

teflfl^fiflS § Pierce and Stevens Corporation of Buffalo, NY (ft DUALITE, ^ Je 

15 E^SEM-H^W*. 18£^&ftfKj, BP2Efijftfc300KB*Wft# 

0.2 K/(#«K), Eff JiMi> 0.5 K/(*-K). ft-'MEIWBl&tf'I 

/(#-K). ft-^ft&^'J*. ft 300K 25 E 

/(#-K), 30 K/(#-K), TO 100 1C/(*-K). ft£-^tt&$ 

20 + , ft 300K ffiJtltt««1#Ma5iM^¥*/ 5-2000 H/(#-K), 25-2000 
E/(#-K), 30-2000 K/(*-K), 100-2000 E/(#-K). *£#rffl 

^tt"ft?Bfi^^*^^-^B*Wi^= #J\L R. Lewis, Sr.. Hawlev's Condensed 
Chemical Dictionary {% 12 1993) 31 305 ^ , &J*fc3l&#%. 

25 m% MWft 0.001-100 X/(*-K)WISfflrtW, WMW*ft#^Wi3£Sc ASTM 
C-177-85(ftlfc3|##^)W«&(guarded hot plate method) ft300Kftt»J*#° 

^WMmAtfl^^Q 20-1200 H/(*-K)W?QBlrtfft, #*4M^Mmig 

ASTM C-518-91(ftjtt?l^##)ffl^y^ffil:#^IS^fe(guarded hot flux 
sensor method)* #. MWi- igBWft 0.001-20 1C/(#-K)fl<]?GrSflltf , 5 
30 MW«&o 100*L/(#-K)&t, ^ttffl»M:l#M3r 

fe 0 xj^ 20-100 K/(*-K)m m, nft-ft&^&ft* 
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ga^Wffi^in*^7C. W4fe$tS&iQ&«^ W^^iP^TC, i&*«*#(edge 
insulation), ifi g ft & SK ft ftMBCSftP" M^TG ft] 

5 p n pWMM(Q)^#p a pi^iMlt(AT) 0 ^jgfflT^(I)it^#p n p^¥^*^^ 
(K TC ): 

K TC = Q L/A • AT (I) 

mix*, mwm^nmnm&m^Wi^ii^m ^iK^r^ 

10 ®, Mlg^^-M^^. * A B. 

15 ^wmpi^ms. ^A+fcfcttttWffeiam^B. 
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^ B 



m +n m ^-1- -t-J- d£«i 










(300KW W/mK) 






IM 


200 32 


1.7X10 1933 


2 34 




350 35 




9.5 36 




130" 








200 38 


10 1939 






170 41 


- 




mitm 


100 42 




- 




270 43 


4X10 5 M 1 X 10 644 


XT 9 45 




30 46 


10 19 S 10 2047 


9 48 




240 49 




9 50 




26 


- 


4.5 S1 




25 52 


2.7X10 5 M 1.2X 10 I25J 


3.5-4 54 




2300 ss 


2.7 X 10 836 


10 57 


& 


84 58 


10.0 59 


j — m — 




i^ii 2000 61 


100 62 


0.5-1 63 




138 64 


5.2" 


5.5 66 




69 67 


10.6 68 


4.3 69 




7Q 70 


10.8 71 


4.8 72 




200 73 


5.5 74 


7.5 75 


* 


92 76 


6.8 77 


5 78 


IS 


205 79 


4.3 80 


2.5 81 




66 82 


20 83 


9.0 84 




398 85 


1.7* 


2.5-3 87 




297 8S 


2 2 89 


2.5-3 90 




74. 5 9 ' 


9 92 


4-5 93 




418 94 


1.6" 


2.5-4 96 



[ 32 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
Chem. Solids (1973) #34, H 322 35, Siifc?|^#% = 
5 33 A. Weimer (Ed.) Carbide, Nitride and Boride Materials Synthesis and 

Processing, (1997), % 654 ]E. 

34 Friction, Wear, Lubrication , H27JaU 
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35 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
Chem. Solids (1973) #34, ^ 325 ^, 4liu3l3j#%. 

36 R. Lewis, Sr., Hawley's Condensed Chemical Dictionary, (H 12 IS, 1993), 
« 164 

5 37 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 

Chem. Solids (1973) #34, ^ 333 ^, £jlfc3l 3;#?f = 

38 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
Chem. Solids (1973) #34, 329 15, ffijtk^!^#^ 0 

39 A. Weimer (Ed.), Carbide, Nitride and Boride Materials Synthesis and 
10 Processing, (1997), % 654 15° 

40 Friction, Wear, Lubrication , ^27j5o 

41 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
Chem. Solids (1973) #34, % 333 H< 

42 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
15 Chem. Solids (1973) #34, H 321 15, £itfc3l^#ifo 

43 Microelectronics Packaging Handbook , |^36j5> ^ith^l^^^o 

44 A. Weimer (Ed.), Carbide, Nitride and Boride Materials Synthesis and 
Processing, (1997), % 653 M. 

45 Friction, Wear, Lubrication , H27J5„ 

20 46 Microelectronics Packaging Handbook , 3l36j5, Si^l ^J##° 

47 A. Weimer (Ed.), Carbide, Nitride and Boride Materials Synthesis and 
Processing, (1997), % 654 15, 

48 Friction, Wear, Lubrication , ^27]5. 

49 Microelectronics Packaging Handbook , H 905 35, ?EJit?l^#% = 

2 5 50 Hawlev's Condensed Chemical Dictionary , {% 12 )£, 1993), % 141 15, £ 

51 Friction, Wear, Lubrication , 3^ 27 j5 ■ 

52 Handbook of Chemistry and Physics , CRC Press (1975), % 12-54 15 . 

53 Handbook of Chemistry and Physics , CRC Press (SB 71 fig, 1990), % 12-63 

30 15, 

54 Handbook of Chemistry and Physics , CRC Press {% 71 f&, 1990), 314-158 
35- £jfc3l;*f#%c 
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55 Microelectronics Packaging Handbook , 

56 Handbook of Chemistry and Physics , CRC Press (H 71 IK, 1990), 3? 12-63 

57 Handbook of Chemistry and Physics , % F-22 j£ . 

58 Microelectronics Packaging Handbook % 174 ]5o 

59 Handbook of Chemistry and Physics , |gF-166 3l, &jlfc3l>*7#i#. 

60 Friction, Wear, Lubrication , %2lH. 

61 G. Slack, "Nonmetallic Crystals with High Thermal Conductivity", J. Phys. 
Chem. Solids (1973), ^34, 3? 322 M, ffiitk^|^## a 

52 #JE W. Callister, Materials Science and Engineering An Introduction 2 
fig, 1991), 3I 637 K, 

63 Handbook of Chemistry and Physics , % F-22 j£ . 

64 Microelectronics Packaging Handbook % 1 74 j5 . 
63 Microelectronics Packaging Handbook % 37 JaL „ 

66 f|}§"Web Elements" http://www.shef.ac.uk/~chem/web-elents/nofr-image- 
1/hardness-minerals-l.html (1998 ^ 2 £ 26 0) 

67 Microelectronics Packaging Handbook % 174 M . 

68 Microelectronics Packaging Handbook ^ 37 5l » 

69 Handbook of Chemistry and Physics , 31 F-22 M . 

70 Microelectronics Packaging Handbook H 37 Ja[ 0 

71 Microelectronics Packaging Handbook % 37 

72 Handbook of Chemistry and Physics , % F-22 M . 

73 Microelectronics Packaging Handbook ^ 37 , 

74 Microelectronics Packaging Handbook 31 37 35 » 

75 ^^"Web Elements" http://www.shef.ac.uk/~chem/web-elents/nofr-image- 
1/hardness-minerals-l.html (1998 2 ^ 26 B) 

76 Microelectronics Packaging Handbook % 174 ^ 0 

77 Microelectronics Packaging Handbook % 37 jft, 

78 Handbook of Chemistry and Physics , W> F-22 3E = 

79 Microelectronics Packaging Handbook % 174 5l„ 

80 Microelectronics Packaging Handbook % 37 . 

81 Friction, Wear, Lubrication , H 27 » 
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82 Microelectronics Packaging Handbook B 37 = 

83 Microelectronics Packaging Handbook % 37 j£o 

84 Handbook of Chemistry and Physics , ^ F-22 ]Ja = 

85 Microelectronics Packaging Handbook % 174 ]M » 
5 86 Microelectronics Packaging Handbook H 37 j% . 

87 Handbook of Chemistry and Physics , % F-22 % . 

88 Microelectronics Packaging Handbook ^ 174 

89 Microelectronics Packaging Handbook H 37 j£ . 

90 Handbook of Chemistry and Physics , % F-22 ]£. 
10 91 Microelectronics Packaging Handbook % 174 I. 

92 Handbook of Chemistry and Physics , CRC Press (1975), % D-171 jR , Sift 

93 Handbook of Chemistry and Physics , H F-22 j£ . 

94 Microelectronics Packaging Handbook % 174 J^o 
15 95 Microelectronics Packaging Handbook H 37 ]S o 

96 Handbook of Chemistry and Physics , % F-22 35 . ] 

20 iMMMttMl^. m*^93#^K^ifc. Hjtt, ^ifflt 18 *M 

mmnmz&mm is is w 15%. 

£-^$#'J + , Sfifit 18 W@#&i:it£'&M£M 0.001-99 Mt%, 

50-99 fifi%, 75-99 ftWW&MM 

25 ^PB'^ : i) 300K fl**&^$L£4>#f 1 ' K)M)tttSS& 

300K EM#*Md>2] 1 E#/(#'K)W*«tfttSiftW»tti iv) 300K 

±MM-^JP*i: v) 300K MH^M^ 1 ■ K)ltt^*S* Rl7jc£ 

is ym&Sit£&M£M 0.001-99 M%, 

3£M 1-80 lf%, 1-40 Mfi%= JJt^h. S^J^W^Jt. 18 
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1-50 ms 

£3-^£#J*. jfiSti is iU@#^»it^^a^tlW*^ 20 £J:%, 

20-99 £*%, M*?^ 25-80 M%, 50-60 £*%o gi££#'J^, 

5 ##J#fl^tt&fc^#fltffi#Mfctt££*. 20 
££-^£#'J + , 18 Mtt&ftit£&M^ffi 1-80 £fi%, S 

10 Mm**, is, 35-55 30-50 fi%. ^wwtt^M 

CTWMW&Wft. «*4&^(a)£^&iS[KE, illliAilSfM 
^/ri£^^^S$[^^M^imW*4(lubricious material); *P(c) Md>~ft^JK*t^. 

20 WH#&*ih «#l4WfiM»M^W 1-99 M%. 

m*. «W4M*W^£ 1-50 11%, M#£i-25fii:%. £3-^£#'J 
«*mftt«£ 20-99 M#* 60-80fi*%. 

20-75 40-50 M%. SiSSfcttt, «F9JffW**4fe^/aJfttt^ 

1-6O &$f;Ji 5-50 fi*%, 10-30 ^g^tt^M 

30 jSRT-^WJ3iffi#W^*4. i^M^#(a)^-t^m«, i|«££i&fM^J« 
W #1*4*4, «Wg^W4«vl^tI^W^^4^J#, 0r 
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ftS^WSftSttSWffl*. tf'J& fr-4 5F««l!g, -£in WtM^IWflg, 
5 4*S^-^#»J*f W^^J + JUR'&IIW^tt.J'FUW^. #B Electronic 
Materials Handbook™ , ASM International (1989), W, 534-547 ^, &%M&ik3\ 

%m&®mft&%m&nm, mmm* sm#jt, a 

10 -n iSWB@'l4IK@B / llS!i^ S Cook Composites and Polymers of Kansas City, 
Missouri fa STYPOL g DSM B.V. of Como, Italy ft) NEOXIL ^BB» 

WJf^tfiElSiR'H Mtf'JT'&Mg Shell Chemical Company of Houston, Texas 
1 5 W EPON® 826 |P EPON® 880 i^ftWfla . 

20 (transcarbamoylation)" MAR AiJM'J#«S^ W , 4 ^fi/3Z + tt35S1rtfe 

-mm^^^m^mmtnmmnmm^m^^ Mnmt% 500 s 30,000, 
itwm$mw,M??mm%mM.i?;2E 15 s 150 wmmfr, 
25 sa&^sfiit. 

0.5-10 ^£ KOH/J£o 



31 



01809658. 1 



$ m =B m28/1075X 



K-15> PVP K-30> PVP K-60 fll PVP K-90, ±9^ g International Specialty Products 
Chemicals of Wayne, New Jersey. K'£'£SW£#**'&to'&J£JI&S National 
Starch and Chemical of Bridgewater, New Jersey ftj RESYN 2828 #J RESYN 1037 
5 Z,KZ,fl&ffi&lfc#l?LJ£. Kt:MI£Z»KZ.^iB. H. B. Fuller and Air 

Products and Chemicals Company of Allentown, Pennsylvania ffrj^pn > § 
Air Products and Chemicals Company fftlK □ 

^JS^SlJBM&lttSBI'&ffi DESMOPHEN 2000 » DESMOPHEN 
2001KS, F^##l!£lg Bayer Corp. of Pittsburgh, Pennsylvania . VtT&ffiMMQft 

10 Borden Chemicals of Columbus, Ohio ftj RD-847A pgBSWI&fPH^ S Eka 

Chemicals AB, Sweden tfy DYNAKOLL Si 100 Wffl 
ft fi§ Jft I Cognis Corp. of Cincinnati, Ohio ffi VERSAMID f 1 p°p , J$ g Ciba Geigy, 
Belgium W EUREDOR^iPb. WfflMM'ftllitBBftMg CK Witco Corp. of 
Greenwich, Connecticut W WITCOBOND® W-290H, g Ruco Polymer Corp. 

15 of Hicksville, New York ft) RUCOTHANE® 201 1L SEftBBIfc?L. 

Piftmw?*. $7K±'&&£mmi?mm&i<; rdwa ^®§m, pvp 

K-30 mZiffiMM^ffim^ DESMOPHEN 2000 mffl VERSAMID 
Wl^^fifitPVP K-30lRZ t «SPtt^ffi, pHi&MW EPON 826 if 

*£flMtt». W i AVEBE of The Netherlands W KOLLOTEX 1250 

JSJIA*, ffittftSKttJISnrffl^llitt 18 W/aR«Ktt^. Mis. - 
£«ri*J^ft#-£ttJ£. RTffl^SS 18. &£ft£*MW{£E&:«&(*& 
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20SS%. tffMf 5ll%MMf#4, 

MUM. Hawley's , If? 1075 itfc3l^#%° "pT?L^" » 

Hawley's , $ 461 ]E. 3tl*i£3[*;#^. ^JtWJL^JW^RftlttW^lnTJlf 
+ > #m Hawley's , ^ 435 ^, £ I*! & 3 1 l&JnA£qT#T& 

%#*4ltt»M = #£ Hawley's , £331^, 

j££ftM*f*f18M, ^#ftW±&«#*4, JW&fcm*fflK*Jfl2n£ 

™«'^ffi»J. a^^SfSM> »Bgffiffi«?fJ. M»> ^t&£M Werner 

OHO R J 
II I II I 
-OR 1 . -O-C-R 2 .-N-C-R J .-0-N=C-R',-0-N=CR 5 , ^ 

30 W 
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1,2-sE i,3--7c»w^ia*»/gEiFJKc 2 -c,»*, R'^c r C3^s ; r 2 £ 

HsRC r C 4 *rc£; R 3 *P R 4 &g H. C,-C 4 ^SlSc C 6 -C 8 ^S : R 5 M. 
5 Z^g. M«Ml^(acrylato). ¥Spg$M£S. 

&ft^t8W*MiffiffiS9PJ£3£ A- 187 Y-5FftMflSMSH¥mS5i^>A-174 y- 

io a-iioo y-MNSHZ^SS&sIMK 

g CKWitco Corporation ofTarrytown, New York) . W^lS^ISK^J^Jfi^ill^ 

m%nm$®Mm% Kenrich Petrochemical Company. £ it g E.I. 

DuPont de Nemours of Wilmington, Delaware. -£gS#J Werner Qfof8zftMk=.Vt 

ffl«MWffl*WH#^*ihiiiir*»Wffl^*w 1-99 mm%. &-^%m 

fflK^JWfflaWH^SSit^M^W 1-30 11%, 1-10 « 

BtM?j£$/, #PJ® § Rhone Poulenc/Rhodia of Princeton, New Jersey fft CATION X, 

30 *$J, frlM Cognis Corporation of Cincinnati, Ohio ft}—ft$ftWL&ikft}J&&M 
M EMERY® 6717 . TjT 60 11% fKj&ttftl . ffii&Jt 
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#j& A. J. Hall, Textile Finishing , % 2 J& (1957), £ 108-115 

!tg^St:^IvtWI4S<]ffi*W@#^Sitii^^±^I^tiW 0-80 £fi%, 

Ji 1-50 fi*%, Sff £ 20-40 m&M. 25-35 M%. 

y##!4&g£(i)-7cl?ffl(2) -7cB&S£«dtMIB. fflT*SHJWii*HJ»K 

15 fflW^M14^?^MJ.tt;iftJi*S[»»+AM(^JinJi»S Stepan Company of 
Maywood, New Jersey ftj KESSCO 653 {£ STEPANTEX 653)s fcs£&tsE*gffi(# 
g Stepan Company W STEPANLUBE 654), BfeMtmm, /f&K+A&ffi, 

^la»»+A^S. £«»+A£i8*n«ffi»+Affifl6. fflMM^I 
III, raf»*mfc«=»¥£E£=£»K, ?c*S«ii»-H-ffl=BBJ*, » 

'fo&$>&%lM&Vcffl£&, jTJjfc g BASF Corporation of Parsippany, New Jersey 
Eft MACOL E-300, § Union Carbide Corporation, Danbury, Connecticut (ft 
CARBOWAX 300 « CARBOWAX 400. WEWiHWtffl-WJi— tIMttfl 
25 Union Carbide Corporation, Danbury, Connecticut Eft POLYOX WSR 

301, -£Jt3KJF£Z.i*. 

-g^mtfWp^^tt^^it), iJ^fttg±&M*m. «tt£rMlft« 

ffrJtt^J^fiitS^EiJf&S Michelman Inc. of Cincinnati, Ohio and Baker Petrolite, 
30 Polymer Division, of Cumming, Georgia (ft MICHEM® LUBE 296 Hlg#H, 
POLYMEKON® SPP-W fttfgftgft PETROLITE 75 Mtto&^^fflSMft 
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5 mm. mm^^^-^m.^m^m^w^Rr^tn^ 

•&!ga)Wft™?t^. ^s^?t3WW*is^n4fi»j^^eAwsts, mm, mm. 

SPSS § Cognis Corporation of Cincinnati, Ohio (ft EMERY 6717, — M^Stjg 
10 ftWI^II, AWS?SW^MW#PI*J'M^^^Z,-il, £flP£lg Union 
Carbide Corp. of Danbury, Connecticut (ft CARBOWAX 300 HZ, ~ 8? . 

mmmfflmw?&&ttika.teft3t*.ft$.m?te. & flexol loe 

ftWrnmn FLEXOL EPOJFSWIiS?*, Union Carbide Corp. of 

15 Danbury, Connecticut, tU2&5® § CK Witco Corporation of Tarrytown, New York 
ft LE-9300 3*M&fU&?L$. &t*M#M#J, <&Jh£ffl£ttfi*£!2l 

Owens- Wendt il Rame'-Hart mmftmft&MMto&ft-toW&ft%T&ftl 

25 »#*4, "W^M" ^^Wit^^TKMtt^fo^^^TKWM^^K 
tfWJPte*. ^iiWM^M^E^^tlft^Mtt^T^M^g Asahi Glass 
Company Mn n n£;*j LUMIFLON Wm£«-&S£ffi£ii£##3&&(imB 
4,345,057 + 0fJ£)i -&il*MStt^J. jftg 3M of St. Paul, Minnesota ^p D n 
FLUORAD M-g-JKJlJ$E2K<&B&: IT flB+bW£*Mfc*m, $nj& g FluoroChem 

30 usa W ih, iH-£fc$i? ; M£m{fc(¥£m«Si§Mo 

ffitt*jw«'&*PR4ytt« : ffi«*»BB(it)a#»»S(it). 
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WTMitRO(R'0) n H3^, ^ + W*R^^ 6-60 ^m^m^m, &<ft 
iR'^2i3t«IfKlffi, KULt$M££, nfi 2-100 
^^^ij^it^rt . #J£n Air Products Chemical, Inc.#J SURFYNOL A^mTM^Z, 
■ffi&W&'&M; BASF Corporation #J PLURONIC m TETRONIC; Union Carbide 
5 W TERGITOL; Huntsman Corporation W SURFONIC. ^iSW^^T^M 

j*Gft&H#3R#!, BASF&^Mi^^ PLURONIC W/%°no 

^S^MJMffiS^WH^SitM^M^M 1-50 M%. 

fiftM4fc»fc&#**(ftlJfi& BASF Corporation of Parsippany, New Jersey 
W PLURONIC™ F-108 i?^ftM:&-JKMZ^£lgtl (WHS.* 
SYNPERONIC F-108 »M#KJ PLURONIC F-108 Z^Stt^S 
20 3£8&(Sn$ g GAF Corporation of Wayne, New Jersey W IGEPAL CA-630 ZLftS 

j& g BASF of Parsippany, New Jersey W TMAZ 81), ZS{tltM(M I 
Rhone-Poulenc/Rhodia ft) ALKAMULS EL-719), ZftS'&j&S^@&(£H U 
BASF W MACOL OP- 10 SP)fl££*»£ffii&ttfcl(lnJfi § BASF W MACOL 
25 NP-6 *P ICONOL NP-6, g CON BEA, Benelux W SERMUL EN 668), % 

ikMMftmm.n&^mw&mifMmmitmifi 1-30 m%, ttft* 1-15 m 

30 *Wl-5ll%. 

IflffflHSf 5 11%. ^a^^anim^rwmff/sE^WKsKi*. £JB 
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MLnmrmmismm p h{s^ 2.10. ^iswafc^iL^w^pg^tt^^^^ 

g CK Witco Corporation of Tarrytown, New York fl*J LE-9300 EF¥L4fcS$U&?L 
-^itM&Jt&frJIIKjfll^ Jl-Jfe IM&T Chemicals of Rahway, New Jersey (ft 
BIOMET 66 fftttflj-ffc-g"*. "nitWKW^RlftJfiS CK Witco Corporation of 
5 Greenwich, Connecticut (ft SAG g BASF Company of Parsippany, New 

Jersey M MAZU DF-136* UnRfGW. ^ W fo&Mltr W in AS£4fc& 

l-20S*%W?5fflrt. 

fi^-S^-ft 300K flt&^$S4>ft 1 -KjWSfil^^SSJK. 
25 &0iJ^&#£MM^^S^#&W-# > &3- 300Kf#j&^S4?3j 1 

30 
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*t«»i : (b) £'>-m-®Tffi&£^nmm$L®mffiti®-, m<c) m^>~ 

io SW^i&ttJS^mtt^itJifffltPI; (b) Si>-ft^lHlTSfi6^^K««SSWifi 

is sg^ti^wttwrn-. pmmmmmft&tt&xmmMnnmft 0.1-5 

WMfflrt: (b) Sd>-It^|5i™^^^^^*ie < ]^m^*4; »(c) Mi> 

20-60 35-55 M%,M*FJi 30-50 M%to£^ffitfcfi*Mb) W 

20 Hft&Sit 0-80 1-50 S*%, H# £ 20-40 E#%WSi>-# 

■MTO, »(c) & @ tt£ lit 1-60 fifi%, &M5-50S*%, SJfJtlO- 
30 M%W£4>-##IK#**. 

25 (a) £^»tttt#»MSB«. ^M^^gwsi«f4^ SL£*m« 
ra^ti* Fmmnmft&fti&ftwmtf) s ?mm& 0.1-5 m 

30 ^rtj&^ WSft&fiit^T 20 IMil&Mt, s^fts^ 
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Mil KM ft; »(b) 

io mm^-ftm^®}, %m£®&^tiimftm 

ft3ooKumtt&%m%.'J>% i K4#/(* -K)fl*i>tJRais»- ss-^&w, *f 

&#<j+, ^m^-n^m, book ra^*^ i 

15 OrW'&^m'Jt-W 300K frt&^¥*^ l «K)fi<j)t#®i&. 

0|J*. *f$fl»W-ftffl£*. Ml^m^S^-W 300K M^*^ 1 ft 

20 ^SK«^* + Wtt*4*m. ^a«ftW¥±SfiaJEWffitfF*»ffiffli (b) s 

-^gflij^, ^St^W-ftM-a-*. (a) 
JS(i)£^-ft*Wtt*m^/*WJBi«i ffl(ii)M^-^S^gMM, tfS*n& 

25 (b) m^-^m^pm^n^mmm-mm-, *kc) Sd>-^ 

$yf#, ^^ffi»^»itfi*as^w^»a4 0.1-5 fa^wisfflrt; go m 
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mj*«»ffl**»i*tt**»w¥^aias 0.1-5 «*w?sffl ft, (b) m 
mR^^^^-^mm^i^mmm^mm^, m 

i>-ffi^±i*«W-#-S-*^Mffl^4», ftmit®^ POLARTHERM® 160 
ftttHfl»**n/3c BORON NITRIDE RELEASECOAT ft&W, EPON 826 

pvp k-3o mzmmM&m* a-is7 ^fiirtgMM^«^ 

ALKAMULS EL-719 IRHiSftia**. IGEPAL CA-630 Z.*«ft*S*HS 
20 iB> KESSCO PEG 600 I5£ ~B?-^M ^^Sa(P£) g Stepan Company of Chicago, 
Illinois)*! EMERY® 6717, -#«iB#&]&{fcto£ZJf&3ElK. 

& * n. w m t oR&fi w % - mm m m + . * s w £f*t # w s o -« 

&t POLARTHERM® 160 BORON NITRIDE RELEASECOAT 

25 RD-847A^gg, PVP K-30 XZaM&m&m^ DESMOPHEN 2000 $ 

m> A-174 A-187 3*fc^t&W*T#l*i&0i$ 

#J, PLURONICF-108 SSfL^$-|fc&Z,i$#SgtU MACOL NP-6 £S£8&3EM 
EjttftK VERSAMID 140 LE-9300 5F&tt,£?£$l^?l$£. 

ftfi-S- POLARTHERM® PT 160 Ml^fO/lE ORPAC BORON NITRIDE 
RELEASECOAT-CONC 25 frWtW^ PVP K-30 3? Z^Sntt^SP^ A-174 
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K^tt&W^flUi&ffllfcfcK A-187 ifMf&WWMl£ffiJ8SfcU ALKAMULS 
EL-719liHKZ.Stfctt*#U EMERY® 6717 fiP#ft/&ttM&ZJJ&3E!g,RD-847A 
HS^ DESMOPHEN 2000 PLURONIC F-108 M^M-M^'^^M^! , 

ICONOLNP-6#mS^iS3£M SAG 10B5*?PJ. iH*SS. 
5 BlftM"^ ROPAQUE® HP-1055 ft/sK ROPAQUE® OP-96 ^Z^-F^^ 

4b. Br &&&&&& POLARTHERM® PT 160 ORPAC BORON 

10 NITRIDE RELEASECOAT-CONC 25 #tfc#, RD-874A PVP K-30 MZ^'M 

Sntt^S.DESMOPHEN 2000 $flg, A-174 Mfl&H^'&tBftJ W^IS^ISK^J . 
A-187 ^#ttH£WW«'J£fS©c£>J, PLURONIC F-108 H$tFf:J«¥l 
*, VERSAMID 140H5KJSSIMACOL NP-6i**B&. iH&fl§3S, 
^janya^ ROPAQUE® HP-1055 m/3L ROPAQUE® OP-96 *Z/$-^'$«^ 
15 £**£**. 

WaS*. i*^*^ ROPAQUE® HP-1055 ff/aE ROPAQUE® OP-96 * Z, 
ffi-P^K^IR**^. PVP K-30 HZ^TO^ffi. A-174 M*$«tt£ 
20 WW*/l5iM*» A-187 if&tmtotitilte&m&m* EMERY® 6717 Mfr 
BfcBrtfcflr*Z,*SEJR, STEPANTEX653 t$$BH-/N&BI> TMAZ 81 dj^HSB 
(BSFftZi^Efl!^*. MACOL OP-10 Z,&*4fcircS3fci&W MAZU DF-136 Efi* 
frj. ^t#^g*> {§«#&m»&&'£ POLARTHERM® PT 160 ft ft 
iS^^^n/gg ORPAC BORON NITRIDE RELEASECOAT-CONC 25 ft&Wo 

25 ^Rmm^^^^mmm^-^mmm^m^, *%wmm 

WM^-*JJfj*«fll^»ttMi>-«^±^«W--ft^zKife^ffl^*Wa@ 

*, &&£*&3-DESMOPHEN 2000 3SH8, A-174 F'afl&llgS'f 8Bff] : f#Ui& 
ffi&JPJ. A-187 i*Mffitt^*U£ffifl|18MfiK PLURONIC F-108 ^fl^^-^* 
Z,«6#JM^ VERSAMID 140 J£|5tK> MACOL NP-6 iS$S&, POLYOX WSR 
30 301 XJ*fcZ,J£5fn DYNAKOLL Si 100 lft#, «#£#IJ:E&'£ 

ROPAQUE® HP-1055 *D/flR ROPAQUE® OP-96 ¥ Z^M-ft^^M^^ £ 
$t, ff/BK POLARTHERM® PT 160 ftftill© ■jfcfl/aE ORPAC BORON NITRIDE 



42 



01809658. 1 



» W M39/10751 



RELEASECOAT-CONC 25 #gfc#. 

m, T&.&'&mQ'S DESMOPHEN 2000 A-174 Pfft&#Stll&ftJ*r#U£& 

5 fSM, A-187 if mW^W^r^l^^'fS^^PJ. SYNPERONIC F-108 S?£lM- 
HitZ^^IKtK EUREDUR 140 1SIK^ MACOL NP-6 iS$S^> SERMUL 
EN668 Z^Mfti S^gh POLYOX WSR 301 £BF£tZi&W DYNAKOLL Si 
100 jlfc^b. i^A^MM^ ROPAQUE® HP- 1055 Ifl/sK ROPAQUE® 

OP^^Z^-P^^^WS^, ffl/gJc POLARTHERM® PT 160 MM 
10 Jfi&^fl/sR ORPAC BORON NITRIDE RELEASECOAT-CONC 25 frWifa. 

m*%*M^mmm5±.&mm^mi is mmm^^nn 
n&my, -&m$ft&tiinmfflw A-174 wmmtmm^mmm 

is m A-187 ^MteWWttS^ffl«*J)».5±«a'&*^H#^*ThMi!> 25 fi 

m%®M : : &®.&&}ffiffitt%W>!\ STEP ANTEX 653 t*jf HH-AKBB). 
*£). 

25 s&jte, "ft ^fl^^JtJfiSM^^Tf^. 
WX«*fi(BP5!«gfi)*^±X«W 5-100%. »IM 

££©c£fi 35-85% 0 ^Eg-B^tfl*. 3iMmm$)%±3:mtf} 50-85%. 
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Polymer Laboratories MK III DMT A fr1fHSLl£%*l't'i&fttfjm&j3¥$»i#1fi 

(dmt a) . &ijmifemm®mmm£®mM&&ftumm&Wi®&. &m 

ft Polymer Laboratories MK III #*rrlX.±, ft i£##T&1#A/^$il:lio £M 
3"C/#fcr\ Hz, 120%, f£&^ 0.01N fft&ftTM 1 

10 M° 

ffi^^*(Loi)tjf#, «f *»±»M^*«i#ft*aff fcfs^f 30 as%, 

10M%, t»l0.l-5li%. *?FSt«E±W»Sffl-&»Rl!ilft-S' 

15 ST^HIS: 

LOI = 100X[(W T -W sa )/W T ] (st i) 
Sf, W^£ 220°F (ft 104TC)W«« + T*60^*|'gffit*MJP±*Ji 
W sa M 1150 o F(^62rC)W^^4 3 iP^20^^^ft z fM c f 1 

20 ftSI^^Jl^M(BP«^j5^f^^±^)^j5, «f«**/Sff*». 

K + ; $m^« ; i ; W2-15,000«M,W^^^^^AWl00-1600«^^, 

30 fc&togsMJ. -&&&VL&&*m?tote±$Li&&®l, BP-»*4(l)#T^lttM 
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7&&§tffl1M*J 4,762,750 #14,762,751 4 J JS^M££Bg, #T&1^JM^ itfc^l 

±m~^^mti±ms.^^immmm 214, ^a-a-«iprm-g-in±0faffls 

5 ftftft±&S#. £M±&S£tlftt#'JT?iJT Loewenstein , fg 237-291 

3}fe, 1993)*0|tffl^lJ 4,390,647 *0 4,795,678, M£iK#J3l . £«J 

«J*JI 214 MS^-lH5^±(ttiS«^h*ffi±)ffi^-J!fc^Ma^W-^ 

m 2i5,ffr&-imnm£®&t~w&£mn±ft&®mt 216 is, 

Hawley's Condensed Chemical Dictionary , 313 3;, "JffJHfc" 
Jt**ttfSttS/i 1 tgE#^±fl?I0JIK. #B Webster's New Collegiate Dictionary 
20 (1977), £ 1178 35, £rt#3l*J##. ^*14^&£-5*&ftfe:£/5 

■MiSI^TilWSib 1-1.5 E8F£3CJ£5fcMtt2-6f&. EM** 

25 ^^ummmm^^m^-mmm^. 

+ . -^M^^^iW^llUS^^Sit^ i-99 

£ 20-90 M%, HJf 25-80 M%, #$f & 50-60 
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413 1^3-^]^, £-*mJ!315ltt§d>-SP#*ffi±, Sff 
££S^*ffi±m»«W = &*ftffl£ttW=#;i*^ 320, 312 p]"^ 

Wft^ffcttttMfcJJ&Sfc^ 314, =.&&mB.&toft-#.»Js 315 

WHft^^i 3200 i&mmmm 310 ME^Mi^^f^^ifs^ 
: f-m^±^^m-Amm^m^ , <&#(2)^m^-m#w;ii: 

H?^|&^^^^^tf'&'g-$n±^r^6 < ]^^^^($P POLARTHERM®m 
10 ftWSfi^tfiifiaCjWROPAQUE® M). M^^tt^^Sff^, 

912, *Bffl9#r^. 912 5Wffi 914 M^I^JI^tl 910 £ 

15 ®mmm 310 ±tt»tt^wewa*^^*^=F^«i»6i:f:w 0.1-75 

0.1-30 

25 /I, SM^-ICM^fei^iiltfitMW^Wz^^ 

£***L*Ametoss#»#i*M-£to. a^ffl^*&-s—ftsE^ftin± 

30 #tM&*4*&#, 

^[^^^p n n, *®««f*6», ^k^susk rn^rn, imm. 
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m'>~wm%fcmmmm, mat, *£msim%]&n-~wffiM^®M; 

10 300K H*B^M4>3J 1 • K)w^ass*a. 
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ffi&-®.®m&$3ctiimmm< &3t$ittm& 3ook straws i k& 

/(# ' K). 

&*2F«W3IR«M. ffJ*^M*tti4&ffl, 46, t§, fl, IP 
(b)«tt*4 = 

*®mwm, 0rJ£««JBttftiMtfi#«l»tt¥##«« 0.1-5 m^wms 
rt; (b) S^-tt^l^^frife^^KftililittiSJtttfi! W(c) M^-ftdcJKtf 
ft. 

25 flgitt, #(b) S^-tt^l^^JffiE+SWtllBittWJR^tt^. 

S£>-»#Wfc&ttAW^ttffiffl#M#JI, K^g^ft^ 0.1-1.6, tgJgASTM 
D 737 PJ^^ig^tt^^^^ 10 ' ^JjRR). 
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mm®, wr^ii: 

(c) ft&fcjyh^ 2.5 fi*%W^^M^-^^^|P0f3$Md>-f1 1 ^^^ 
«M M£-^£0J + , ^tlM^$0Tia^: (a) 

(a) fa&m&mm®m{>-u&$immm!>~Bfrmffi±M&ft-^M 

(b) si>^tfi^^^M^^i- M^^mmo-m^Mmmm 

(c) ^M^-^^*S^S»^a^tt@^^W«ffi^¥IH5^(K«!jS 

&&mmm io, 21010 310 ^s-sTOHf fa^nWJjH, n±Fm®& 

412 W^^ft^-t/ 414, jnffl4 0f^, S«T£#*EB$f$, SMMSffi 
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zmmm, m^^^^mr^. is mmm^&imm, MR&mzmi 
n^'m}mmmi%m±m&i*wmmm, #ri&5 fr-4 j^wjjtjf 

ttm&7mH^&&ft&mm^mttftft£Hmjj( a iT drag), %ft%miT % 

X^H^tt&ttffl^*. Win. M 18 ft^JI^TTft^tt, 

® 812 ftJtHM/I^tl 810 812 814 W^®±^W feff W£S 

^f±o & &m^m sio *imw*T7c#*«ti sis * ^n^^-m^^mm^ 
&9S&$s£gtf£&#j 512 m®®*^m&i&iftmmfttm!$ztmm 514 » 516, 

^»JiS^fflTenWJ^MWm^t?($Pffl 7-9 Jjf^). &fff«# 514 PltAM 

-^S^^«fflip^ffi^*«^^i^in^§^^ 0.5-3 ffl. Jtsi&tti 512 tt# 

25 ht&^m* 5-100 m&ztmm siq& 13-254 ti&sf *t#/«7f). 

nm* 6-50 fammmm 15-127 ummm/^)* tRm%$mu&mwm 

^-^sfcW*. #£W£iiKJ&i£Jt®&<» 512 pIffl#$S&a#A£&*n 

|flo $#ftl$^£ a 4fl;ll&§ Tsudakoma of Japan ft 103, 1031, 1033 gE ZAX S 
ftl Sulzer Brothers LTD. of Zurich, Switzerland (ft Sulzer Ruti (ft L-5000, 
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L-5100 3c L-5200 g2-£#J Toyoda JAT610 

-t^^t^fi 618(^S 6 6a)4"^*fl<jJl^$n^ 614 610 

lAg^SP Hj-ft&tosufi^ft. ^ 610 tjiisniaiji^^ 628 w 

5 $/$ 624(ft 10-60 E# £ 0.91 *(ft 36 3£ \t") = 

^ni n s3t^^tnJ^W-^±^% 616, ffi&$?£?&gg>&n 612 &JIW£ 
620, ffl*|Sl^610ffitt»Jft»a5n 622, Wftftgfr 610 
ffijggMft 628 ftft/g 624 B^J5f SIW^flE.MiPSiSn^ 616 ±Wnffi(^ffi) 
Sif * 103-413 ^(kPa) (ft 15-60 W/3StJ" 2 (psi)), Mfif £ 310 kPa (ft 45 psi). 
10 Sft^MM^C^ 616 M g Sulzer Ruti of Spartanburg, North Carolina M 
^ 044 455 001 M Sulzer Ruti ff$$^l«M, g^M^M^ 617 
^2i^, tffilffajq^619fflK/$62lSj20;l#. &#&<J&, 

m% 15-20 620, 610 wfi 1 a^^MM-n 

JR. (2lflfft«iatJ> 610 j®il*R#l 626o)M£^fflli$nm 620 _t 
15 ffi)8}fj|3-6G. 

ffl^^a 632 MJW&# 630 ±.&&m} 610, j36M*A 180-550 #/ 
274 #/$B+ (^ 300^/^)o^^610ffl3i^^A±»618o 

»A^/*2jB, 634 ««faS±iSt* 618 ±fi<J^^«. 

" ^$fi£ PI A( Air Jet Transport Drag Force) " 

mtim^mjii 'wr ). .aia 274 #(ft 300 siy^ 

Sulzer Ruti of Spartanburg, North 
25 Carolina m^r% 044 455 001 &} Sulzer Ruti %\ gftM^SW 
S@ 617 ^3 2 If IftrJ Pf 619 ffiKJg 621 2j 20 S#, ^^Ji^J 310 i 1 

«(ft 45 fiS/IH" 2 )^J±, £ ^&AMM;tt!j Mftg±j5ftS3fe;/jit^i£gJ>& 

30 mtimmm 1 M^-fejSW^atfffi-ft. 1 2 

i£jf5S = (71 (d/2) 2 ) (N) ( P OT ) (1 (5* 2) 
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(M^) 




G75 


9X10" 4 


400 


G150 


9X10" 4 


200 


E225 


7X 10" 4 


200 


D450 


5.72 X10" 4 


200 



MtU, 1 M*£J£M G75 ^W^EM**(w (9X 10" 4 /2) 2 ) (400) (2.6 3 ) 
(1 il^^SW^) = 6.62X 10- 4 3£M* o *r-f D450 gJ?, £JStS*J 1.34X 10" 4 5tLM 

p n p, ^Pl^M&^itllMllft 68.5, UHJitn^KlPl^^^ 68.5 &gl 6.62 X 10" 4 
= 103,474 £*/£J5li*gJ>. 

Pfi^i£»&$'Jm, WJi*^ 1 00,000 100,000-400,000 
15 %1}l%l6Lm&, W&M- 120,000-300,000 ^i7/^JR*^. 

j^iSfi^it, tfll&liS^'f Clark-Schwebel, Inc. of Anderson, South Carolina W 
fi^^ffi'Tabrics Around the World" (1995), Tllfc3l ^#%. Jg^t/eJ 

20 tfijft, E225 E-«SI«T*t^.ft«I^PR*lJttg , N»#S(fabric style)& Style 

2116,«5ffi*AW 118*»U?fll 114 M^>(««W 60*1*5^*0 58 M 
£»; l£ffl 7 22 1 XO (E225 l/0)£gJ?# feftgW&ffftA 0.094 0.037 
^Tt"); ^%SS(sESE)^ 103.8 2 (^3.06Ss]/TO5i). ffiffl G75 E- 

S^S^tt^M^^W^PI^J^^* Style 7628, % 5 M^^W 87 

25 # 61 SftgW^AW 44 mZtym 31 «^^) : ffiffl 9 68 1 XO (G75 l/0)g 
gfrfl^i fe»gR*J¥jS* 0.173 0.0068 &4&£13j 203.4 £/ 

* 2 6.oo &m¥-um)° ®m D450 E-^ss^^w*R^#^;w^ii*Jtt^ 
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?g Style 1080, $ 5 118 M^^fO 93 60 

# 47 11 1X0(D450 l/0)g^5m^^ 5 M^tiJf^ 0.053 

3g#(ft 0.0021 ^IIA 46.8 2 (ft 1.38 M/¥3f 5i)o<(£ffl D900 

E-&mmm®iRWW^mmfflm^m style 106, « 5 no 

5 gj>*n 110 11^^(4131^^ 56 SS^SI 56 *^a>)iffiffl 5 5.5 1X0(D900 1/0) 

%L®mm>'. um?M&% 0.033 **(ft 0.013 ^fi*^ 24.4 

7|t 2 (ft 0.72 ^sl/f^^). Igffl D900 E-«3m«#W&*&#5tWE- > MEPB 
ftJ^iJi^ Style 108, ^ 5 ffitfJIW 118 «gg??P 93 *I^>(«£«W 60 

ummwmm-, ms 5.5 xxiimwm^mm-, 

10 0.061 «*(ft 0.0024 £tT); %M6M*I 47.5 2 (ft 1.40 « 

ffl E225 3FP D450 E-&^M*j^tl#;£ MMteflJ^ £ Style 2113, $ 5 
MtKAW 118S»U>W 1 10 60^*2^ 56 ttfl 7 

22 1X0 (E225 l/0)ggfr*P 5 111X0 (D450 1/0)*$*!?; WfotyMWWtl 0.079 S 
#(ft 0.0031 &<felMSj 78.0 2 (ft 2.30 ^s]/¥^^)c G50 

15 jfP G75 E-SEflJFflt&W^Wff^W^PRfliiJttffil^Jt Style 7535, $ 5 JM*J^ 
87 57 tf&W 44 fc&gMil 29 9 68 1 X 0 (G75 

l/0)fStJ>*n 9 99 1X0 (G50 1/0)*$®; <S»4R«JPflE* 0.201 S*(ft 0.0079 ^ 
232.3 2 (ft 6.85 

iS^ia^'SWffl^^W^W^B^^^^ IPC-EG-140 "Specification for 

20 Finished Fabric Woven from 'E' Glass for Printed Boards" , The Institute for 
Interconnecting and Packaging Electronic Circuits tft&^$J (1997 ^6^), flit 

9B#JALS 7, 712 ^Tffi*ffiilffl^W(S^^^^t)^^ffl^M14^^ 

30 @i4S^7i6)^«MM*^^fi^^^ti7i4. K£®mm&%nu 
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ttnftft 300K Ht&^$£i>3l 1 • K)»Mlto 
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^MfrM^tlo fB#^/£^fi'J^fcffljI^4&Hm&*#£ FR-4 

Jig. M££t«Btt*M*#Jt. iDStlWIft^Httl, 3m«Mllll 

10 ^{gS, bT#E Electronic Materials Handbook ™, ASM International (1989), % 
534-537 ^, ^rt^^jtk^l^#^o 

mrtm%-zm=?-&&mmwi®.m* mmm, **wu jr* 
tti4£#E#&T^ttJiffli£: epon 1120-A80 s*&W)!t (m& shell 

Chemical Company of Houston, Texas), SSlUJBc, 2-¥*l*H*fP DOWANOL PM 
Zllf SI (III 1=1 The Dow Chemical Co. of Midland, Michigan) . 

f R. Tummala (Ed.') Microelectronics Packaging Handbook (1989), % 895-896]%, 

m^mmtt 7i6 mmm^m^u^i&n^mmB^ 714, 
30 s^wjp^s^s^m^h^w^. mm. tt^mmmtf, nrnrnm 
m&m^ mi/siu &&m%t, ¥int(handiay-up), *m%%>$L%^> & 
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fS&ff&Sl. ffl±i£^}4Bj&g£M^y£*a^S£n I. Rubin Handbook of 
Plastic Materials and Technology (1990) + . % 955-1062, 1179-1215 fP 
1225-1271 JR. £F*9&3I3j#%. 

ai^*fit(a)»ttjfP(b)I^-jfc^fI^-ft«F«»(fiSi. 
^M^-^^i^^tl*M±A^Rr^WIIffi#6 < ]#SSffl(non-finishing)#^ 

25 W±$Mf4M$«ini:&fS° *n±0r&, &^«mt;(jqimi™» 
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5 

15 

25 -S-^Wffi^ttSW 814 ft&fci 812. ^j5&£iimH«-SitM:t» 

®. aimmmffiWMM 822 M-3B#Sfc!£#feJl 820, ®[fi#iU££T £M . 
ffiiftMftiStT Hifc^AW^^W^^Tufr*®* 8l8o 

^^M4^7uft*m%o mnm#*m\*m), nmnm^m^ij 
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% m ^ H54/1073T 



^i^i^ti^-i^^iwi^. tx^% "&±.mm&®" (dad 

laminate) = 

m&ftmWt&G®; W(b)% ; ?7C#*tK«l^Mi>-W4J»Jffi6Si>-*fe^«±ffi 

20 T^»: 
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15 ^3«: 

ttr w * Tftftmrn m . m * £4> -ft a w £ «uffs w *s s>» m d> - ft 

?L. SAttMW. #M 10, ?L lMOBMfiiJIJfeT^ffrMR* 1054 

1012 wigi>-i io62. m®m2&i?M%£m&&nm®i£%mtfm, n 
-m^i®±-ffi&®%ft%L'k®mttft%-. Mf&n 1060 w, jEftgife? 7G#&«£ 

30 « 1054 tt^Xt?t(in registry with)J#?LSS. tU&ik 1064 ffltt* 
1064 »ft&?l.^$3^$/ 1012g/>-l 1062 1066 mi 1060. 

ffi-^ttiift^^^. EES* 0.46 mm (0.018 W 62 
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^?L/ J F^M*(400 -t?L/¥^3£^)itt?LMlo 0.001 W tOJgf^tt 2000 4^ig 

-4 3 /i/i^ti&m, mnm&totomm&to**ir 36 m= SE-^&flj 

4", 0.46 mm (0.018 ^Th^Se^f^, W 62 ^?L/TOM#(400 

?L/¥^^-t)WfL^S, 0.001 W«MSt^f«i2000 >h?ig-4 3MM-g-«lW?L, 

* £ W 55 ~ ^ $ Ji # *f 9 & * i 1 S & ffl * 7 £ ^ * tt W - Jl & 
10 «$?Litt2m, 

(2) £glBi^ai#'*7BjS7L. 
^Sfc^TUft&fttl 1054 ^ffi±-gsE^M#%M(S 10 4>*^tii):£«$ 

20 a?L" ). 

£MttM&{fi^l^3W&)> fg> «U 
WO. 
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iumtm, nj^fs^^sf ^»«*^wm?L, M&s&aw&jii 

5 ffl*^^*?7C#*» 254 0.051 mm (ft 

0.002 35 Tf), EJ? £ 0.13 mm (ft 0.005 £^)M 2.5 mm (ft 0.1 ^tJ"). 7628 j£ 
ftmRW}® 8 11^, £/¥^il?£*7 1.32 mm (ft 0.052 3£tT). il^tJ^W 

Jf^&MWJi^S&i?* 35-80 g 40-75 fiM% 0 E^M^R 

io 20-65 mm%, 5^^25-60 m%. 

*fT£*FJ& E-&3S^*Pffl FR-4 5F*WilS*#J(K*^«*ifcfift* 110 

gl?55f ISSSSIfl^f 3X 10 7 kg/m 2 , 3.52X 10 7 kg/m 2 

(ft 50kpsi), ff£?^*^4.9X10 7 kg/m 2 (ft 70kpsi), gg!l&J8l IPC-4101 "WJ 
15 ttft^jlMMMiBSftftjM^'' (Specification for Base Material for Rigid 
and Multilayer Printed Boards)H 29 JaL, The Institute for the Interconnecting and 
Packaging Electronic Circuits M tti JK* ( 1 997 ^ 1 2 £ ) . IPC-4 1 0 1 T ife 5 1 % . 

4X10 7 kg/m 2 , MJjf^^T" 4.23 XI 0 7 kg/m 2 „ *J ffiSJSSJR ASTM D-790 
20 |P Institute for the Interconnecting and Packaging Electronics £f\J IPC-TM-650 

H&^M (1994 ^ 12 ^)(Site?l^#^)jS^T«iJ*. #&J$ IPC-4101 tfl 3.8.2.4 

*£Mf? FR-4 J*fcttJBM£tt#aW*?^##«^ K-f 50-288'C 

f 5.5%, EffJi 0.01-5.0 11%, fiJS IPC 2.4.41 Jlfc3l ^#^)i4 

*JSo iSJI^&fr^W 8 M 7628 ^IT&RHiffl 
-^W^. tfUM^PS'F 106, 108, 1080, 2113, 2116 5Jc 7535= jfcft, W;a 
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^§!c^««lflifl<l«l»M«t«l», a^ttt«l», PHS^SiSftK ?L«J*n*. 

-ajSlS^PR^f 1** Loewenstein B 237-244 (1993 ^-W, 3 fig^ffi^ftl^M. i£ 
JtHlFf'J 4,530,876 3? 3 3?67ffM3U£, JUMt, Krt*^ jifc^l 

io &a^±tfwww*i*m, «us7t-ife««5tTS^it««. »^raaifft^fe*^ 

15 Plueddemann Silane Coupling Agents (1982), % 146-147 K Jit 31 %&%)^fft 
iEnJ#ja Loewenstein ftH 249-256 M(1993 3 fife). 

fc. ^«4™«M£f!t-&, ^#E fc?fr*4^ffi (Electronic Materials 
Handbook™), ASM International (1989), H 113-115 ^, R. Tummala (Ed.) W 
? M % ^ Aft (Microelectronics Packaging Handbook) (1989), $ 858-861 fP 
25 895-909 M , M. W. Jawitz, EPJ8'JI£M^ffi (Printed Circuit Board Handbook) 
(1997) % 9.1-9.42 IJC.F. Coombs, Jr. (Ed.) EPfflJ^g&^il (Printed Circuits 
Handbook) (1988, % 3 JK), JS 6.1-6.7 jff, S^f^TjIt^ 

^ffflWSS«l, ^£?SJ&-> M=-mmmEL®m$tW, $0 Tummala w^i^m 
30 25-43 jffCfcifeSlfclMft+flriE. jfc*h #£BJ3Mffl«£*K3iJMis]-$§. 



62 



01809658. 1 



tt W U H59/10731 



®, ^^j^^^-n^mnmnmmm^x^ 100,000 mi^^ 

m 690 ^«), ^T^^ ^»^^|fiiiH»W<rftia«tt»*^ so.ooo (ft 

552 ^ilJfi^BB IPC-TM-650, No. 2.4.4 (4jft?|^#%)iStfc 

ft^SWtt^-^Rffltt^l 1 . 8ISS«<*(4 7628 

5 E-sa^# T g ^ 140 -cw FR-4m£®wmMtiimmtf)*&&m&}m 

Si ASTM D 2344-84 #j##)ffl8*fiffift^JPJ£fi<l ttft;*J 5 «J 

SH&tt). TOT&$J^#M8#£*^ 5600 S£/¥#£^f(£j 39 

£#£M3-^«ftjlJ1$$#.j^ Mtt^ 8 7628 
10 E-%Lm?M T g & 140'CW FR-4»^*»|t^«)*J#W*fi^JiWM 

M ASTM D 2344-84 ffl»ftffiMJ|JPJSWttffl* 5. £«A$*3K + 24 

^Wjsij«m^mt7jM, ¥fr^&*£#;£fi&m#£* ; F 5000 mm 
34 ^«), ^f^R^m^mm^^ 4200 gf/^gTW 30 
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10 £*MM-^M$'Jtt£0'J^, 7628 ^#W^#J, 

gjg^'ft'hT 10 al^R/^. S#£'J^ 5 KJHASTMD 

737 mp^m^mm^umnm^ um\k%, *m 

mzM&frMMtXT 2.0%. 

30 M# LOI 'h^ 0.1%#]*Rtlo 
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Si « fi H61/107JT 



,S, oI#J^^TMM?A(Electronic Materials Handbook™), ASM International 
(1989), % 113-115 R. Tummala (Ed.) ^ ? £f jj ^ j (Microelectronics 
Packaging Handbook) (1989), IS 858-861 #1 895-909 31 , M. W. Jawitz, Ep^iJ^ 
(Printed Circuit Board Handbook) (1997) % 9.1-9.42 ]H , #J C. F. 
5 Coombs, Jr. (Ed.) EPfflJjgi&^Jfl (Printed Circuits Handbook) (1988, % 3 fig), 
316.1-6.7 3;, vL^xm^^\%^* 

±T-t" &#1&@&%mm±ttt>7- o.5fi*%, Mff£4>T o.i £S%, * 

20 lfMO.711%. 

£*£TO3-^t£&£#J + > &Jti±g + &^tt&**&#£fl£^ 2.5 

M%, i.5ii%, lffIlfo.8lf%. jftft, #£^*RM 

M&ft&M 0.1-1.6%, Hff* 0.4-1.3%, ff$J^ 0.6-1%. 

s#w$$a. j^^ansfw^sia, fi^ae+»j!&afiFifeaiAg^S(BPS: 
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W^-^Mtt^fp . mm ASTM D 737 »«^ftij^&H D sM^ 

is tt**^ 10 fe^^/WBt • ¥U#R)m o.os I* 7t 3 St • n 
*)). 5 ^^/(^H* i.52 feJt^^r*/^^ 

^#)),ft#^*^3:£#3IR/(#fc|" ^;fr£/i)(»o.9i«»:fc##/(4m •¥ 
^M^-^sfctfij*, ^M« 7628 ^#W^, gcHASTMD 

20 »^Wf si^W-fm)- 3 
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5 fgffl^F 2.60 ^/i^S^o ft^-^PS*Itttt:i&$W4 , » 3E-$I^W 
A 7628 5t**W^*&t. ^^^Tfl^^^I«lfi<lfe#SSJt^®^M« 

10 "fttt" iSBt*m. 

o.5ii%, gjf «^ o.i mm%m&i&mm- m^mm^^m^ 

^J = 

^ItlH^^fi, £d>-W#ffiJ£S#±»BWJ&Htfffiffl*fcJI. Iff i£ 
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SM&^lia^M^o Hilt. £#£<i-^«ftJt£tt&&#'J*, 
g^-&&W^M±«ltt^M> BP4>f 15M;%, 10 

nm&tt$> : ? i WR&b^ 0.5 m#%w-^^^^p/§kss±^#si- 

15 %1&M l 

zK $ 7& ±ilfc £ £ t! (aqueous forming size composition) A-F . & ffl^* + & ^fls f 
i£ft%WZi®. !»^*«iJ:^« A-F ii?Sft E-SSS«f 
^±*ffl^*WS^** 2.5 M%. fflftt^gi^mfetfftg 

fj B, 1E£ 190°F KSfl*^ 46 ^/hfft. #p n p A-F fajBS£ft*&{fc^ 1 Sm%= 
ftn n n CjD hi «e»JA 1.59 1.6611%. 
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ffi m =B H65/1073X 



m ia 













ft 


BP 








A 


B 


c 


D 


E 


F 


RD-847 A 97 


28.6 


29.1 


31.58 


50.71 


0 


0 


DESMOPHEN 2000 98 


43.7 


39.1 


0 


0 


0 


0 


EPI-REZ 3522-W-66 99 


0 


0 


21.05 


0 


0 


0 


EPON 826 100 


0 


0 


0 


0 


16.12 


63.54 


PVP-K30 101 


0 


9.7 


15.79 


15.21 


1.31 


5.18 


A-187 102 


2.3 


2.3 


8.42 


8.11 


3.17 


12.51 


A- 174 103 


4.7 


4.8 


0 


0 


0 


0 


A-1100 104 


0 


0 


8.42 


8.11 


0 


0 


PLURONIC F-108 105 


10.7 


5.6 


0 


0 


0 


0 


IGEPAL CA-630 106 


0 


0 


4.74 


6.39 


1.63 


6.44 


VERSAMID 140 107 


4.8 


4.8 


0 


0 


0 


0 


ALKAMULS EL-719 108 


0 


0 


0 


0 


1.63 


6.44 


KESSCO PEG 600 109 


0 


0 


0 


0 


0.79 


3.11 


MACOL NP-6 110 


3.6 


3.6 


4.74 


6.39 


0 


0 


EMERY 6717 111 


0 


0 


0 


0 


0.40 


1.56 


EMERY 6760 112 


0 


0 


4.21 


4.06 


0 


0 


POLYOX WSR-301 113 


0.6 


0 


0 


0 


0 


0 


POLARTHERM PT 160 114 


1.0 


1.0 


0 


0 


74.78 


1.00 


RELEASECOAT-CONC 25 115 


0 


0 


1.05 


1.01 


0 


0 



[" ffl g Borden Chemicals of Columbus, Ohio ffj RD-847A £BBWjf 

98 j& g Bayer Corp. of Pittsburgh, Pennsylvania (ft DESMOPHEN 2000 
5 3E ZL @b — 0 (polyethylene adipate diol) 

99 m g Shell Chemical Co. of Houston, Texas #J EPI-REZ® 3522-W-66 

100 m g Shell Chemical of Houston, Texas W EPON 826 

101 m U ISP Chemicals of Wayne, New Jersey fa PVP K-30 W Z^Sfltt^Si 

102 9® I CK Witco Corporation of Tarrytown, New York M A-187 y-Jftl F^ftS^ 
10 £ = 

103 m g CK Witco Corporation of Tarrytown, New York (ft A-174 y- ^ £ F^gft 
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104 5® g CK Witco Corporation of Tarrytown, New York (ft A-l 100 SgflEWW 

105 19 g BASF Corporation of Parsippany, New Jersey (ft PLURONIC™ F-108 W. 

106 g GAF Corporation of Wayne, New Jersey (ft IGEPAL CA-630 

107 519 g Cognis Corp. of Cincinnati, Ohio (ft VERSAMID 140 ^®tfl£ 

108 m g Rhone-Poulenc W ALKAMULS EL-719 3&$t£Sfl:tt#J$* 

10 109 jg| g Stepan Company of Chicago, Illinois ft KESSCO PEG 600 JRZi 

110 5® g BASF of Parsippany, New Jersey fft MACOL NP-6 fES3fB&^ffivStt^J 

111 (ft g Cognis Corporation of Cincinnati, Ohio (ft EMERY® 6717 MfrWi&ittf] 

15 112 g Cognis Corporation of Cincinnati, Ohio £ft EMERY® 6760 SB ft fill 
1,3 519 g Union Carbide Corp. of Danbury, Connecticut #J POLYOX WSR-301 

114 ji@ g Advanced Ceramics Corporation of Lakewood, Ohio (ft POLARTHERM® 

pt 160 Kftmnwrn®. 

20 115 g ZYP Coatings, Inc. of Oak Ridge, Tennessee (ft ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 * ] 

&rtttmm&mrrWM, &mmm&i$mr& 63 1 » 633 d-45o»- 

«M£h 690*0 695»-«StfJ^» 1383 G-75 gfr, $1® g PPG Industries, 

25 inc.. a^TH ib *mm®Mii?kj&3&£®x%%^&®wtt& 
xi, X2^x3, ^MaifiNa. ronip D n xifi@^i*2.5ii%. 

tk^#'J# n a n X2 WS^^-S^ 4.9 M%, 2E 25-Cfflfi 1 8 
ttafcl#p a n X3 4.6 Sft%o 
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g IB 





umW&w vr sEttrvSM BTfam 




#ppX 


RD-847 A 116 




DESMOPHEN 2000 117 






2.3 


A-174 119 


4.8 


PLURONIC F-108 120 


10.9 


VERSAMID 140 121 


4.8 


MACOL NP-6 122 


3.6 


POLYOX WSR-301 123 


0.6 



[ u6 j& g Borden Chemicals of Columbus, Ohio W RD-847A £B£&JIt 

1,7 $ g Bayer Corp. of Pittsburgh, Pennsylvania (ft DESMOPHEN 2000 ^B— @S? 



5 118 g CK Witco Corporation of Tarrytown, New York W A-187 y-5f^P^SP3 
1,9 5® S CK Witco Corporation of Tarrytown, New York fit! A-174 y-^P SM'JS St 

120 Ml i BASF Corporation of Parsippany, New Jersey fft PLURONIC™ F-108 X 

io mmM-wt%.z*m#mva 

121 M g Cognis Corp. of Cincinnati, Ohio (ft VERSAMID 140 ?^®fcf& 

122 J$ g BASF of Parsippany, New Jersey fl«J MACOL NP-6 i S¥ Sfr^ffifSttftJ 

123 Jfe £ Union Carbide Corp. of Danbury, Connecticut W POLYOX WSR-301 Wtf- 

15 

t¥£#p a p A-F *Pl£&0J#.S^tt&5fcS(LOI). #-ffl$P±#i£ltt ^« 

^•^^^#p n p k 274 #(3oo myfrWtti&*i£i±-'& A %® l ti> &mm%m 

g Sulzer Ruti of Spartanburg, North Carolina 044 455 001 W Sulzer Ruti 

20 ^£n«^7b, SrtMniKigTj 2 W&nt MKS* 20 
s*. RHS-ft 310 45 ^i- 2 )^i£o £^i£A^n«£fiyMl 
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% m =fJ «68/1075T 



£ 1C 







LOI (%) 




r yj ^ -ta!J J<± "XL yj 




G-75 


0.35 


68.5 


103,474 


B 


G-75 


0.30 


84.9 


128,248 


B vac 


G-75 


0.35 


95.0 


143,587 


c 


D-450 


0.52 


37.33 


278,582 




D-450 


0.40 


47.1 


351,493 




G-75 


0.35 


79.3 


119,789 


p 


G-75 


0.35 


83.2 


125,680 












63 1 * 


D-450 


1.6 


21.45 


160,075 


633* 


D-450 


1.3 


38.1 


284,328 


690* 


G-75 


1.0 


108.23 


163,489 


695* 


G-75 


1.0 


100.46 


151,752 


1383 


G-75 


0.75 


14.47 


21,858 


XI 


G-75 


0.33 


36.4 


54,985 


X2 


G-75 


0.75 


19.0 


28,701 


X3 


D-450 


1.37 


12.04 


89,851 


c hi 


D-450 


1.59 


9.00 


67,164 




D-450 


1.66 


10.43 


77,836 



a-f, ^m^mmm^m.^=f- ioo.ooo. p^^^-^±.^mmi^mmm 
(mn5±&m£®mmte%)fftm^%mtiiM.3:T 100,000, # n ° n ^c hi ^ 

D hi ,ftW^S&£&StttB#M&/I. fflS**!*! M mtifc'bT 100,000, fiim& 

^±mmm^mm, sp^s^t 1.5%, mir m.&m^ftf$frm®mimm 

%7WMBi?mm, #3lJ£ffn H n 695, (fnUSff^pB,,, G-75 ^(jffl± 
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ft W U SI69/1073T 



ffimj&fo 7628 ^#W^(^##S^P±^fi^)c^^f1'^t)# R n 0 8 EPON 
1 120-A80 JF$tWflt(!® S Shell Chemical Company of Houston, Texas), >$XfU|^ 
2-^^I*^^P DOWANOL PM The Dow Chemical Co. of Midland, 

Michigan)^ fr-4 wmwMms, Mf&m^%). 

5 )tf ^ ft JI ASTM D-790 The Institute for Interconnecting and 

Packaging Electronics i5t3l#&3Mft(1994 ^ 12 J3) (TlHl3l IPC-TM- 

650 mmm, ^^m^^^±m^mmm 

IPC-4101 W 3.8.2.4 ^T^Tt^M^^* . #J.&HS ASTM D-2344 ft £ 
15.9**(5/8H^)»Efll 1.27**(0.05 3StJ")/^^W** 



^ ID 













w 


psi 




psi 


ft 


psi 


B 


4.9X 10 8 


71534 


2.4X 10 10 


3465000 


2.6X 10 7 


3742 


Bvac 


5.0X10 8 


72215 


2.4X10 10 


3450600 


2.5 X10 7 


3647 


695 


4.3 X10 8 


62959 


2.3 X10 10 


3360800 


2.3X10 7 


3264 



$nlt lD^^,^* 695 ^^-^^SW^«^^^Sm9 < ]H^#p 0 n^t^ 
^#p a n AfOB^ttWJ 1383 IP XI 274 #(300 ^)/#^M^&ft-*t 

&-rt%M&mmmmzm%m^~^m*i% 5 m*(2 ^wsje&ft, 
20 fimm&szm & jf%.&&'&®.& 5 ie *&7mm 

M^^&ftUf^M A*P B W&ttWJ 1383 ft XI &W^f**o $ 

mtmj* o.46 *(i8 n^)/^i+W3i*s 5 

^#±m 200 m^tj, nft&ffmtmmmfewjfc, t% ie -t^thM 
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^ IE 









A 


B 




imm xi 




24.7 


18.3 


23.9 


38.1 




2.0 


1.0 


3.8 


1.0 



5 lEffi*. mtmmvc, %wG*%w$n.ftmto±%.&£%im 

& a & b wmm%.'j>Rmmj]m&o 

W 6-25 £fi%B<]@#o 
15 It 2A 













G 


H 


tmm y 


EPON 826 124 


16.12 


63.54 


60.98 


PVP K-30 125 


1.31 


5.18 


4.97 


ALKAMULS EL-719 126 


1.63 


6.44 


6.18 


IGEPAL CA-630 127 


1.63 


6.44 


6.18 


KESSCO PEG 600 128 


0.79 


3.11 


2.98 


A- 187 129 


3.17 


12.51 


12.00 


EMERY 6717 130 


0.40 


1.56 


1.50 


PROTOLUBE HD 131 


0 


0 


4.61 


POLARTHERMPT 160 132 


0 


0 


0 


RELEASECOAT-CONC 25 133 


74.78 


1.00 


0 
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[ 124 J® g Shell Chemical of Houston, Texas #J EPON 826 

125 g ISP Chemicals of Wayne, New Jersey fl«J PVP K-30 W. Z^SM^K 

126 m g Rhone-Poulenc W ALKAMULS EL-719 M% Z»£tt;tt$JfS 

5 127 Jfc g GAF Corporation of Wayne, New Jersey #J IGEPAL CA-630 ZLftS^ 

128 g Stepan Company of Chicago, Illinois ffy KESSCO PEG 600 M Z> — 

129 I® g CK Witco Corporation of Tarrytown, New York £ft A-187 y-5f ft^fL^M 
10 S = 

130 !^ g Cognis Corporation of Cincinnati, Ohio (ft EMERY® 6717 gP^SfcJgft W 

131 g Sybron Chemicals of Birmingham, New Jersey fi«J PROTOLUBE HD 

15 132 ji& g Advanced Ceramics Corporation of Lakewood, Ohio £fl POLARTHERM® 

pt \6o uitmn^miL 

133 )ft g ZYP Coatings, Inc. of Oak Ridge, Tennessee W ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 £#Mfe* + ttlMfcW*li*i. ] 

2B ^f^ffi^Ta*m^snft#.aw$mi^{i. ffi^g sdl 

25 International Inc. of England ft Shirley84 041L MM WS^FM&SIJS&iSMMft^ 
W 200 #/##r-ftiITO it Bt^ 1200 S^ifeftto^iSMI. ttT^ft^, 

^$*±il#T^-^^> ^^ii^TW 136 £(3/10 m)ft 272 3^(6/10 

jOT^^M GateK^aift. ^fTt 2B„ *S!g Gate Sfc^&iBlfiM 
30 W«*FM»iPTfliS« W 200^#j'WW^^tt±iI#^#n n p, ffi^3Ti±- 

JRfll 8 ^TOftP&m#h M^#n n ni£a±& Shirley WS^fejfflS, M*T 
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^ 2B 









E 


F 


G 


H 


tmm y 




0.887 


0.241 


XT io 


0.065 


0.192 


136 3£ (3/10 


0.856 


0.017 


XT 10 


0.013 


0.320 


272 % (6/10 fig) 


0.676 


0.030 


XT 10 


0.101 


0.192 


GATE 
(§^M3iM(hairs)$S0 












Gate 2 




0.039 




0.0235 


0.721 


Gate 3 




0.025 




0.028 


0.571 


Gate 4 




0.0125 




0.068 


0.4795 


Gate 5 




0.015 




0.093 


0.85 


Gate 6 




0.0265 




0.118 


0.993 


Gate 7 




0.0695 




0.31 


1.0835 


Gate 8 




0.117 




0.557 


1.81 














25 psi 


mm i 




10.420 




10.860 


11.610 








10.600 




7.850 


11.610 


30psi 


i 




1 1 .690 




12.500 


13.680 




mm 2 




12.200 




8.540 


13.850 


35 psi 


mm i 


- 


13.490 




14.030 


15.880 




^%2 




13.530 




9.570 


15.630 


40 psi 


^$4 l 




14.740 




14.110 


17.560 




mm 2 




14.860 




11.010 


17.610 


45 psi 


mm i 




16.180 




16.390 


19.830 




^$2 




16.680 




12.700 


18.950 


50 psi 


mm\ 




17.510 




19.280 


22.410 




mm 2 




17.730 




14.000 


20.310 


55 psi 


mm \ 




19.570 




23.350 


29.350 




mm 2 




19.660 




20.250 


26.580 
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£3Sff'J 3 

5 « 3A *#T?lJ/l*lKl&*&#?l£-, ^#MM^7X^±&M-£tl 

!«F#tt*3Afl«I^*^±*ffl^«l**4 2G-18 E-^^m±o 



% 3A 













K 


L 


M 


N 


imw Z 




34.4 


34.2 


33.4 


31.35 


34.5 




51.5 


51.2 


50.18 


46.9 


51.7 




0.3 


0.3 


0.3 


0.3 


0.33 




7.2 


7.1 


7.0 


6.55 


7.22 




2.7 


2.7 


2.7 


2.5 


2.76 




3.3 


3.3 


3.2 


3.0 


3.34 




0.1 


0.1 


0.1 


0.1 


0.14 


RELEASECOAT-CONC 25 136 


0.1 


1.0 


2.9 


9.1 


0 














(%) 


1.11 


1.14 


1.05 


1.08 


1.17 



3/2»- pH ffi37 7.5, 25'Cttm&!%% 400 M?9(Brookfield LVF) 



135 mmnmmmmum$*ftn, ^ 62%^m^m, p hh^ 10, ¥ 

15 #J*i/»;*J 0.8-2.5 « 

136 J$ a ZYP Coatings, Inc. of Oak Ridge, Tennessee (ft ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25£7K#M*MaM^*£o ] 

mnft±.mmm&mmft&®%£ff&fttmm zS7mp 3 (975 pS i) 
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ftffi^T^ 270°C^tB^M48#, if#?lj 254X254X3.175 (10X10X0.125 
IB ASTM 7jm D-256 aETfti&SS-S-MJaWft P W3c®: □ »I ftlgiWM 

5 

m 3B 6 ) 6-S^^II^^Wfi^tJ±iatji^^W^^o 



% 3B 













K. 


L 


M 


N 


tfeSMfl z 


+j, ;f±q ?a 




27.1 


27.6 


27.3 


27.4 


26.2 




MPa 


186.9 


190.34 


188.27 


188.96 


180.68 




% 


3.32 


3.37 


3.36 


3.42 


3.32 




mpsi 


1.48 


1.55 


1.47 


1.44 


1.51 




GPa 


10.2 


10.7 


10.1 


9.9 


10.4 




kpsi 


44.6 


46.3 


45.7 


45.5 


44.0 




MPa 


307.6 


319.3 


315.2 


313.8 


303.4 




mpsi 


1.52 


1.56 


1.54 


1.54 


1.5 




GPa 


10.5 


10.7 


10.6 


10.6 


10.6 


W^iP IZOD ft* 


ft lb/in 


1.86 


2.24 


1.94 


1.63 


1.16 




kJ/m 2 


7.89 


9.50 


8.23 


6.91 


4.92 


^e$p izod 


ft lb/in 


21.8 


22.9 


21.1 


20.5 


22.0 




kJ/m 2 


92.43 


97.10 


89.46 


86.92 


93.28 




% 


32.9 


32.6 


32.4 


32.3 


32.4 
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5 *M&ft* 4A w^7x«±M^-t/^s4 g-3i E-&mnm±, 



g 4A 













p 


Q 


R 


S 


^m^m^m^mm^ 137 


23 


28.75 


28.75 


23 




34.45 


43.1 


43.1 


34.45 




0.22 


0.27 


0.27 


0.22 




4.8 


6.0 


6.0 


4.8 




1.84 


2.3 


2.3 


1.84 




2.22 


2.78 


2.78 


2.22 




0.1 


0.12 


0.12 


0.1 


POLARTHERM PT 160 139 


33.3 


16.7 


0 


0 


VANTALC 2003 140 


0 


0 


16.7 


33.3 












£S^1 (%) 


0.52 


0.81 


0.80 


0.64 



10 %2?rk*, pH<t^7.5, 25"CatMM^ 400 M^(Brookfield LVF) 

mzmi% o.8-2.5« 

139 J® S Advanced Ceramics Corporation of Lakewood, Ohio (ft POLARTHERM® 

PT i6omttMM& 

15 140 5® § R.T. Vanderbilt Company, Inc. of Norwalk, Connecticut ff\J VANTALC 

2003 m^®*mn 
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$ m H S|76/1075t 



Jf6#J 3 M&#T#r£rj/#SI. ffilj 400X400X2.5 (16X 160X0.100 ^^ife. 

ffl D25-PC2A ift Hunter "fe^it^ff^^ 3.175 1^(1/8 

5 76.2|*(3lt)KlS^iffiMi. fc7W£#**tt3#ft, £MM 
^^#p n n ±iaff«4^«^o fi4ft 18 ^i-, HgpffPlS^ 17 

ItffS]. PD-104 i^^ffl*if^®^S^^^#p a pW^^^^(filamentation)e<]tt 
^o^60^ffn D n.l405£^M(S^W^^^15^No.6/10,Mlg Hammon Products 
10 Company)M»ftMft#%T»JJt:£A 4 ^TOIH'Mf , ffl 540 0E3 m 
Red Devil &f4»M^ 6 5 6 #£#1^ 

« 4B ^#7^/5 A 6,6 tf^SttWflB, P-S fPtfcWJ Z Mf&tf] 

i5 s^±a^f : K^M^mo 



01809658. 1 



ft m =f5 Jg77/107K 



=j| 4B 













P 


Q 


R 


S 


imm z 




kpsi 


29.5 


28.6 


28.7 


27.7 


29.6 




MPa 


203.5 


197.2 


197.9 


191.0 


204.1 




% 


3.03 


3.05 


2.98 


2.97 


3.01 




kpsi 


1866 


1779 


1720 


1741 


1748 




GPa 


12.86 


12.26 


11.86 


12.0 


12.05 


WflfcP IZOD 


ft lbf/in 


2.10 


1.96 


1.94 


1.78 


2.26 




kJ/m 2 


8.90 


8.31 


8.23 


7.55 


9.58 


5E^P IZOD 


ft lb/in 


24.9 


23.4 


22.8 


22.2 


26.4 




kJ/m 2 


105.58 


99.22 


96.67 


94.13 


111.94 




% 


0.81 


0.52 


0.80 


0.64 


1.17 


PD 104 


% 


1.3 


0.7 


0.1 


1.4 


0.1 






13.8 


15.2 


15.4 


23.5 


13.0 






-15.1 


-12.0 


-17.6 


-18.5 


-18.2 






40.0 


37.5 


42.5 


43.4 


43.6 




% 


33.30 


33 


32.90 


31.70 


33.80 



« 4B ft?*, m*&w%&mwmm& ?-mM^^mm&mm 
% wj 5 

ffl^TW fiSfOmS^^W^^.^ D25-PC2ASM Hunter fe Sit tfffjg 3.175 

«#(i/8 76.2 «^(3 )w*^*afi i *ftaift. 
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K W =fS 3178/1073; 



£ 5 













T 


U 


tfc$fc#J z 




31.35 


28.75 


34.5 




46.9 


43.1 


51.7 




0.3 


0.27 


0.3 


*t> fl h. ^ 0b m m Jr'J 


6.55 


6.0 


7.22 


y-?cv^ km ^ — t_i ^2&iQi>7u ira je^jiu 


2.5 


2.3 


2.76 




3.0 


2.78 


3.34 




0.1 


0.12 


0.14 


RELEASECOAT-CONC 25 143 


9.1 


16.7 


0 




-16.3 


-15.0 


-20.7 




39.3 


38.1 


42.7 



2j2«, pHft^7.5, 25'CWW^Jg^ 400jl?a(BrookfieldLVF) 



142 mm^mmmmn.m^^m, 62%®®$^m, pum^x 10, ¥ 

5 *&&J£g$J*J 0.8-2.5 « 

143 J® g ZYP Coatings, Inc. of Oak Ridge, Tennessee ffl ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 £ 7k#M^ (ftSlMMo ] 

kk% 5 pi£, Mw*^0^^m^^«^±^a^t/6 < 3#p n p t m U 
io WffilUfE^dT^m^WtkWJ z ffltb, 6,6 ^w«wes^ifc. 

6 

* 5 Ji ADFLO-C™#*IJJS««^«f ^|4&(JI& S PPG Industries, Inc.)*ft^ 

«ffifi#^? 4614 ^m^m is o «-t-#p D n mwR% 

15 25 1 31 \T)= ftE'P 8 ^JE^Wi£^# n H R MM 649'C(^ 1200°F), 

ORPAC BORON NITRIDE RELEASECOAT-CONC (S^Tk^M^ 5 W 25 If 
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$ m H ^79/10751 



&}%itWmm% 120 £S^4^25T:T»«?#p a nM, #£l50 

5 MASTM^tiC-177(Tltk?|^#%)iiJ^#m#p H n ^E$^^^300K^ 
70°F)M«MPI= ^ftp a B*^$MM{i[?iJTT^ 6. 





6 












X 






1.09 


1.0 




2.77 


2.54 


?ajs (°f) 


75.62 


74.14 


CC) 


24.23 


23.41 










0.373 


0.282 


• K) 


0.054 


0.041 


mm. 






'Mtt • «°F/BTU 


2.92 


3.55 


7^ 2 • K / lift 


0.515 


0.626 



10 6, *£0jfflMM»&M&^»p a p^ 300K i&&B*ft&^£ 



E8MSW£Sfe0U 2 ±3^S^4» G W G-75 Wp p pM S PPG Industries, Inc. 

15 1062 mmtfm®%)&&itm*&mffin-£®. mmn^n^mm^-. & 
tmmm^ n^mnm n.i mms ftfifc h.6 ®#(5.75 ^j-), s 

0.635 M^(0.25^^)o 

100 fftEPON 880 Shell Chemical), 80 $-AC-220J 

20 ^SfflUft^P^— ¥S?SF (Jft § Anhydrides and Chemicals, Inc. of Newark, New 
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Jersey)fO 1 # ARALDITE® DY062 W JBcMftJa® § Ciba-Geigy)W«£ 

*». 100X^2 *Bt, ^BST 150"C@it3/he^ o 

s + r »j p n p w g fn] f&mm $ mm * » 

^#fl.iawsw-ffi*ss^ 6.4kj W3t*rT, fflccD»?iifl:^j»ffl#iw 
5 2000 w/^w3S*tt»affixtffi±wa«$<fc.s*^s^ifii(5Fifii)jfp» 



* 7 





&rtfc$ (mm 2 /sec) 








Effp] 


PR 


0.37 


0.33 


0.49 




0.38 


0.38 


0.57 



10 7, «Hlp n n (^ll^iIM)fl<]irPlf^iHftl^ 

gj&ffj 8 

15 iy^^^tiffp n n^^ti z ^'inj(gp^/g^^j?s^^r a j)±p<j*M^^ 

("Z-CTE"). «^^^t!#p a p^W 8 M 7628 5£##JEfe B,.^!^^^ 1 + 
fmm&m 695 ffi»-«l*«fel>($JfiW 1 +^^)#p n p(^M)^J^WlR^o ffl 
W±£»J l^fiEKlFR-4 IPC 2.4.41 (K 
fc#TlH:3l3/#^y&*P!. M IPC 2.4.41 T 288'Ci¥£^/I£-W 

20 p n n£z^fr±W«K$U $J£giJftsvf T£ 8. 



01809658. 1 



n m u B81/1073; 



1 8 



#p n p 


Z-CTE ((%) 


Waa B vac 1 


4.10 


#p w p B vac i (mxwm) 


4.41 


#p n pB vac 2 


4.06 


#p°pB vac 2(^^iJ^) 


4.28 




4.17 


#p n pB vac 3(^iim) 


4.26 


ttJIflJ l 


5.0 


*tM#'J 2 


5.4 



Tffl 695 ^^-^^S^$m^^M^J 1 ft 2 

5 

9A «*^BJW^7K^]^±^I^tl AA, 

BBftCC, &£W±fcW#&fcJW$ft£zK^&±sfc££«l. 

&$imfc&mif<»T i fifi%wise 0 m 9A +p^#^7K±M^» 
io g-75 E-®mmmmm±.° 
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& m 3I82/1075T 



1 9A 











feHTT 


AA 


BB 


cc 


PVP K-30 144 




14.7 


13.4 


b J br AIN 1 bA 0 j j 


30.0 


29.9 


27.3 


A- 187 145 


1.8 


1.8 


1.6 


A- 1 /4 


3.7 


3.7 


3.3 


bMbKY o / l / 








MACOL OP- 10 149 


1.6 


1.6 


1.5 


TU47 0 1 150 


3.3 


3.3 


3.0 


MAZU DF-136 151 


0.2 


0.2 


0.2 


ROPAQUEHP-1055 152 


0 


42.4 


0 


ROPAQUE OP-96 153 


42.3 


0 


38.6 


RELEASECOAT-CONC 25 154 


0 


0 


6.3 


POLARTHERM PT 160 155 


0 


0 


2.6 



[144 jjg, | ISP Chemicals of Wayne, New Jersey &} PVP K-30 £ &fl&*lttn&£nK 
145 m S Stepan Company of Maywood, New Jersey ft STEPANTEX 653 
5 146 JUS g CK Witco Corporation of Tarrytown, New York &} A-187 y-J^ft j^flSF 1 ? 

147 5® g CK Witco Corporation of Tarrytown, New York #J A-174 y-^XMflfrBtH 

148 m § Cognis Corporation of Cincinnati, Ohio ft EMERY® 6717 SP^SySttM 
10 35Z,:l*3E18c 

149 macol op- io z.^mvcfom^m-, mrmmuf- macolop-iosp, 

OP-10 SP aS^4tam»*ffifl:?f!l: MACOL OP-10 ^#t&AUfi*±!i&f3 

150 I® g BASF Corp. of Parsippany, New Jersey ft TMAZ-81 

15 131 Jfi § BASF Corp. of Parsippany, New Jersey ft MAZU DF-136 KiifcfrJ 

152 5® g Rohm and Haas Company of Philadelphia, Pennsylvania ft ROPAQUE® 
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ft W =fS ^83/10751 



HP-1055, 1.0«fi<]Ii^ 

153 J® g Rohm and Haas Company of Philadelphia, Pennsylvania fft ROPAQUE® 
OP-96, 0.55*#W««#»i* 

154 J$ g ZYP Coatings, Inc. of Oak Ridge, Tennessee tfj ORPAC BORON 
5 NITRIDE RELEASECOAT-CONC 25 UitM^Wi'M 

'« j$j g Advanced Ceramics Corporation of Lakewood, Ohio (ft POLARTHERM® 
PT 160MM*o ] 

/8 Sulzer Ruti 5200 M^&&#&M^+±;fc££%(AA, BB ft CC) 

io mjmmm^ &gj>£jra&A<j G-75 e-ss^^i^k^ w 

^^MW-f+^l^M-^MIItg^W±mffl^tl[ 155 ^^^PPG Industries, Inc. 
tt^M^M^T*™, G-75 i&JSW PPG Industries, Inc.tfj 1383 JfiS^JW 

WM£Ht^]) o (SSBffl Tg ;*j 140"C#] FR-4 ^fLMIa(Nelco International 
Corporation of Anaheim, California Mfe^ 4000-2 WWflB)BS«*T£&*l.£Bi 
15 M£W^t)±!t£±&£I^tlo ^^tlW*!l**JHT: ft 8 M&fctEB«ft 
fttt*4Mfi£Kl 1 S^AMHiffl, fcg^ 355°F (ft 179'C)£ 300 
Tf (ft 2.1 3l&«)Wffi*TJi^«£-je 150 ^(»^fflJHBtra).^*W»fi(ffl 
*it A)2j 0.043 31 vT(ft 0.1 1 M*)M 0.050 H^Cft 0.13 ffi#). 

ii*M^(*S*g*J#'S^fi«I^ : tt»fe€* AA, BB » CC)^$£i3, S 

20 9b *ffi&mf\&%k° sw^ae*, m^m bb ^s^M±^a^ 
^tu^o ibb. M^-ti cc -^titiii^#n B n cc fo$n%mmmn 
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K W U Jg84/1075l 



gE 9B 







JI^tf#p u p 






AA1* 


BB 


AA2** 


cc** 






0.048 


0.048 


0.053-0.055 


0.053-0.055 






409 


386 


235 


253 






320 


203 


243 


242 


nmm 


kpsi 


99 


102 


91 


90 




kpsi 


86 


81 


73 


72 



[>" gclPC-TM-650 "(Sia^M^WSfttSSJS" , 12/94, i&ijf& B 



5 158 E±] 

ftT&fi 1 *! MS#«3&: ffi 4 $tX4 H (10.16 M*X 10.16 g#)J&# 

m^/i^m^s 55o°f(^j 2MV)tote#m®-®mm<¥-M.mMmm&m 
jtft&mvumm, w&w&mA 25o°f(#j nrc)^ 15 $/¥^-t(^ 0.1 & 

$t«2j5, MJE gfc^*. 550°F(£j 288"C)M 

15 ftffs], IfiP. 

##Jffl&«W±&gL£«l AA> BB # CC pW*f«J#W/I£tl AA> BB 
jfp CC, ^WffiffePP^^ffl^^TU^^M^^tt^C^ 9B^)o 
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m =ts m85/io7M 



H 9C 













AA 


BB 


CC 


E DSC tltf^J Tg 
0/30/60 min 


°c 


141/140/139 


140/141/141 


138/140/139 






0.37 


0.37 


0.38 


TO 7|C E 


Jsm % 


0.12 


0.09 


0.09 


DMF IJgtt 


«% 


0.35 


0.27 


0.29 


MeCl 2 Wg'ft 160 




0.77 


0.82 


0.68 




m 


11.8/11.0 


12.1/11.1 


11.2/11.4 






12.8 


14.2 


15.4 



[ 159 SfiS IPC-TM-650, No. 2.6.2.1, "Water Absorption, Metal Clad Plastic 
Laminates", 5/86, i&ijf& A 

160 IPC-TM-650, No. 2.3.4.3, "Chemical Resistance of Core Materials to 



5 Methylene Chloride", 5/86 

151 f&M IPC-TM-650, No. 2.4.8, "Peel Strength: As Received, After Thermal Stress, 
After Process Chemicals", l/86,^iT)R B 

162 IPC-TM-650, No. 2.4.40, "Inner Layer Bond Strength of Multilayer 

Printed Circuit Boards" , 1 0/87] 

10 

ee ft FFo m^wnt^mw^ma^ 0.5 n%^i. 



89 



01809658. 1 



» W 1186/10731 



m io 













DD 


EE 


FF 


PVP K-30 163 


12.3 


11.7 


12.3 


STEPANTEX 653 164 


25.0 


23.9 


25.0 


TMAZ 81 165 


3.5 


3.9 


2.7 


MACOL OP-10 166 


1.8 


2.0 


1.4 


POLARTHERM PT 160 167 


2.4 


2.3 


2.4 


EMERY 6717 168 


2.0 


2.0 


2.0 


A- 174 169 


3.1 


2.9 


3.1 


A-187 170 


1.5 


1.4 


1.5 


RELEASECOAT-CONC 25 171 


5.7 


5.5 


5.6 


MAZU DF-136 172 


0.2 


0.2 


0.2 


ROPAQUE OP-96 173 


35.2 


33.7 


35.3 


FLEXOL LOE 174 


7.3 


10.5 


0 


FLEXOL EPO 175 


0 


0 


7.3 




3.4 


3.5 


3.4 


LOI 


0.42 


0.39 


0.30 



[ 163 Ml g ISP Chemicals of Wayne, New Jersey ft PVP K-30 ^^mW^M 

164 m § Stepan Company of Chicago, Illinois ftj STEPANTEX 653 tB*S»+AS 

5 m 

165 J& U BASF Corp. of Parsippany, New Jersey #J TMAZ-81 djSiHIBGW 

166 MACOL OP-10 Z^Stt^S*^ MACOL OP-10 SP. >F"|B| 
ftjjt OP-10 SP &%jBfltmm£m4kM; MACOL OP-10 M±M# 

10 167 J® § Advanced Ceramics Corporation of Lakewood, Ohio (ft POLARTHERM® 
PT 160 

168 !® S Cognis Corporation of Cincinnati, Ohio #J EMERY® 6717 gtffrgtM fft 
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169 M g CK Witco Corporation of Tarrytown, New York ftj A- 174 y- ¥21^1 

170 J® S CK Witco Corporation of Tarrytown, New York M A- 187 y-^ftP^Sl^ 

171 J® g ZYP Coatings, Inc. of Oak Ridge, Tennessee W ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 EM^M, -£Jt^ 25 £S%m4fcM 

172 m g BASF Corp. of Parsippany, New Jersey ft MAZU DF-136 TOftJ 

10 173 5® g Rohm and Haas Company of Philadelphia, Pennsylvania £ftj ROPAQUE® 
OP-96, 0.55 *#M«##tt* 

174 M g Union Carbide Corp. of Danbury, Connecticut W FLEXOL LOE SFfMfcM 

175 5® S Union Carbide Corp. of Danbury, Connecticut fft FLEXOL EPO if 
15 M] 

/a* io + w$ft<a-*±£ffl£«&«E*8Mi g-75 E-ssmaasmsai 

20 DD^Sft^MW^WM DDW^ftMj^M 

uis^i*nsR*i±SR3tfl«i 7628 ^#iWbM«^° w^Mmn 

»J]!*B$l&±^I^[ 176 PPG Industries, Inc.tH « M*f ^i^J^n ■ 

25 *jjs^* G-75&SWPPG Industries, Inc.W 1383 tt^J S!lSJ§^#])Mg^. 
M£J, iWffn n n DD M*frgtftMj£M&<»-*3ffl*fc W tfc&ffl 1 IW» 

^mmmfitRj&iPsW. m^^mum^am Loim^m±^xLm^ 

LOI 0.40 o 
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*j^#fp aa, bb m cc w&its^j 2 mmmmm±-%.&^#i 

m [ 177 i£gN£ PPG Industries, Inc.ffl#W£Fii3fcS|gfr, G-75 i^UlT PPG 

5 Industries, Inc.W 695 «»/«ltt^JWaJ«ff«l^]Kl^i»31ttgg, in&fc£ 

(loi), ^niiffltt(S^^^)^«^o gm^^n. 

iETMfcnft&ti}&HmJ]&ftj]: ft&Vk 274 *(300 5W>l+lttgg& 
10 *43S$iHil^iH^3fc*it(checklinc tension meter) (-£ ft gfrSfeiJPSfejftJfl Ruti i 
®;*J 2«#, S^ffi^^ 138kPa(20$/^1iS^)M$n>»o 

##p a p«»j 2 w 274 #(3oo m)/frw®&m&&-*sftM i &tim^Lm. 
15 fiis^a^rBj^^i:^^©^^ 5 n*. 11 ?^*T3fe*(3£)W^*J. 

«ifeJ±g4', M BB fltfcttfl 2 ^m-»W±^il^#p a n AA Ml* 
J^M£KT»;*J#p d p AA3)Iilptiaft iStfe, #p n p CC Jft*W±IKffl-& 
t)#n n p AA 4££>(T;£^#p a n AA4)|sJ3tjt^r^ 0 WSh AA3, AA4 

20 # BB 2.8 M%M@#. #p n « CC 3.1 SM%ffi@# = tfc&W 2 ^ 
5.9 fi*%W@^ 0 



1 LL 





#BP 




AA3 


BB 


2 


AA4 


CC 


LOI (£S%) 


0.42 


0.49 


1.11 


0.38 


0.37 




56.2 


51.2 


52.9 


58.8 


53.2 




53.6 


61.5 


95.1 


48.8 


68.9 



25 m^e n pte. ±« n °p aa, BBmccfo^mfisitmnifeffi/mb 
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m 2 w^^i&j±s+jE#s^w.ffi^*+*ai. 

gSSffJ 12 

gW±$I^J 11 ^^^v£*J^#p n n AA, BB fP CC ttRtiCQW 2 WS> 
5 WS^Pfi*. T^^JiS* 12^ffi^T«l*^?S#p n nWSnPI^I6o 

ffijfig SDL International Inc. of England (ft Shirley 84 041L M Mf^f **{]5 

sisshm 1200 200 x/frWM&mnmwmf&mMniM. 

(bp* 12 t^waife i). j?r«awji^«t*att±«iTW-w^, ee-** 

tt±S# 227 £(0.5 $)*£/5*nM 4540 £(10 W»rS^». JtiSift 

io ^AiesaTK^a-^wsw^wwfS^^ft^ 12 t^ttiaift 2). s« 

2*. W 200 ^l+W3l^iA^tt±jI#^# n a p, 

3fe*SaS(fHifft»^ gate 5K^^S)±W-^^J 8 M^ft, $i3^ftp a p& 
i±±i& Shirley WfS^^aSS. WX*llf««fS»i+». ffiffl*EfiMPJjKS:«£ 

15 JUS g Steel Heddle Co. of South Carolina W UTC-2003 

12 ^tB7#iS AA> BB IP CC ^SttSW 2 Wii^KiftW^*. -5 
W_h&»J 11 *fmm®, #p°p BB lOttWJ 2 ±M£tJ#p 3 p 
AA *£^T£^#p u p AAS^Ittfflfi 1 tttt, f6/5#p n p CC 

20 w±^m^tiif n n n aa M&mmmT$:faZift& AA6)mmm%k> 
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m 12 









AA5 


BB 


2 


AA6 


CC 














15 psi 


46.10 


42.50 


42.23 


47.47 


42.33 


20 psi 


56.20 


51.20 


52.94 


58.84 


53.18 


25 psi 


67.33 


60.30 


64.13 


69.45 


67.66 


30 spi 


77.34 


70.84 


75.74 


75.29 


77.63 


35 psi 


89.42 


89.96 


85.96 


83.70 


82.74 


40 psi 


104.97 


101.21 


98.48 


87.23 


92.18 


45 psi 


113.41 


107.74 


110.34 


99.91 


102.91 


« 1 














0.170 


0.882 


0.032 


1.735 


0.066 


227 £ (0.5 ffi) 


0.160 


0.648 


0.041 


0.904 


0.075 


4540 (10$) 


0.098 


1.348 


0.008 


0.518 


0.022 














£&2 


0.683 


5.017 


0.119 


0.372 


0.01 1 


3 


0.753 


4.772 


0.083 


0.450 


0.017 


S^4 


0.713 


3.753 


0.147 


0.367 


0.017 


££5 


1.267 


4.025 


0.150 


0.811 


0.061 


6 


1.608 


8.383 


0.322 


0.286 


0.044 


t2£7 


4.128 


6.517 


0.611 


0.403 


0.058 


iS£ 8 


4.472 


14.800 


0.978 


0.406 


0.128 



5 t RTJSL, ±&ffn°p AA> BB W CC WS^H^^tkWJ 2(«g«&/?fc 
gffiM 13 
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fe5fe«4g|B(ii)3?i±M^tt?LM^&iRHitt. GG «n n p HH M^-ii 

3* 7628 ^#^«&WM^44l.Jtfja^ GG*toi£® 

m. J&S Clark Schwebel ftfeifi^j 7628-718 faffifn. t¥n n p HH * 

Industries, Inc.W 1383 rfc iB . &A#iFn HH + ft Sfc& *HI M Jfc 

0.35%o 

^ 13A 

10 ffl^#p°pHHM±^a^t)M 

WW&ftit&^ftMW^fi 





# n n p HH 


RD-847A 178 


27.0 


DESMOPHEN 2000 179 


36.2 


PVP K-30 180 


9.0 


A- 187 181 


2.1 


A- 174 182 


4.4 


PLURONICF-108 183 


9.0 


VERS AMID 140 184 


4.4 


MACOL NP-6 185 


5.4 


POLARTHERM PT 160 186 


0.9 


RELEASECOAT-CONC 25 187 


1.5 




<0.1 



[ 17S ffl g Borden Chemicals of Columbus, Ohio ft RD-847A MMWJla 

179 m g Bayer Corp. of Pittsburgh, Pennsylvania ft DESMOPHEN 2000 M B 
15 -&3EZ,ffi-i? 

180 m g ISP Chemicals of Wayne, New Jersey ft PVP K-30 ^ZiM^S 

181 J& g CK Witco Corporation of Tarrytown, New York ft A-l 87 y-5Fft 

1 82 Ji&J g CK Witco Corporation of Tarrytown, New York [ft A-174 y-^PSRffi 
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183 % g BASF Corporation of Parsippany, New Jersey fft PLURONIC™ F- 
108 imp^-limz,##£tl 

184 J£ g Cognis Corp. of Cincinnati, Ohio (ft VERS AMID 140 USSfcJg: 

5 185 J$ @ BASF of Parsippany, New Jersey fcj MACOL NP-6 ilf^IS 

186 g Advanced Ceramics Corporation of Lakewood, Ohio [ft 
POLARTHERM® PT 160 ftttll 

187 J& i ZYP Coatings, Inc. of Oak Ridge, Tennessee (ft ORPAC BORON 
1 0 NITRIDE RELEASECOAT-CONC 25] 

ffiMWJ«* FR-4 JF&ftJIt (M Shell Chemical Co.W EPON 1120- 

A80M)»£J^±, ffl^XSIIte^^M^^. 

^ftft^enttfit^ 163'C(^J 325°F)^ffi B Rfr& 3-3.25 ft®, 
15 SM&fJ^f 1 171"C(i*j34O o F)0t 124#W^T^^^Btfi].^®5t > l#i#^^46cm 
X46cm(18 3H-Xl8 3N-)*'K ^SM^M^*. RWI»*»J»^** 
44%±2%toSi**#^JB^fifiJ5WJlEi±S. 

«H5S««#itft?J 8 #^ 177°C(^ 350°F)^ 345 *ffi/fi# 2 (500 

psi)T£ Wabash ffifll 4<« 70^. ^W^W^M^-^^! ° Js 

#r£JgiKW#$ = ioox (p r p f )/p i 
Pi= *J#ttB'J£lMiaJ&3££ 
P f = &^M?l:t;5^&«8iJ<uiftM 
#M 11, 1174M#J«£I 1172 MS 1170ffl^^W^^*S*o 

m'&Va&G ff 0.203 mm (0.008 ^)W*g A P (entry)#] j? 1.88 mm (0.074 31 ^f) 
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M#a^0.35mm (0.0138 5$ \f")#J 0.46 mm (0.018 5?^)^ Wtt5feSSM^. 
SW^ffi^S 508 J52FIJttSMfc£tt&, SISg Tulon Co., Gardenia, Californiao 
tt?L^^tjO««;Mmife> ^^M^ 0.00l.*jt^fffl ,, -M**^(chip load)" 
JBtt**AjS*(^Tf/^4*)^'l>tttta(^>W,tpm)Wbt. 0.35 mm W« 
5 '&tt#5S)b 100,000 rpm, ffiAii^^ 100 ^^(254cm)/^^o ft^ 1 0.46mm 

tfjf^, ^ttlfiS* 80,000ipm. jffi A«j*J 80 Hi^cm)/^, Wftlfe 
I*MIH^3I$^ 2.54 m (1000 3W##. &&&S|5±l«£#iI£37 1.65 mm 
(0.065 ^TT). ''#&£ffiPg£(drilI head limit)" ^^iiSfJ/I^ 

io ^«®w^^wa«sss^a 12 #r^M 500 ?l^?ls*o 

0.635 cmX 10.16 cm (0.25 ^ X4 ^ t)*(1280 gB#)4"ttW 391 <t*?L. 
10X10^?La*(1282^^)^W 100^?L$J5S3X3^?lffl3l(1284 
M)*® 9 -HL. UJL 62 ?L/Y£M#(400 ?L/¥^£^)^?L&S««#+ 
^?Lo ggMUHft, 2000^1,0 ffi Uniline2000 ^.^^?LMtf^^ 
15 1 fliSifc 2 fiWL, ffl CNC-7 Q^Htiimf&yk 3 W&?L M*+&?l*JL#J*f 
§ Esterline Technologies, Bellevue, Washington. 

$t 13B TF&ftmtt GG HH 0.35mm *Q 0.46mm M^WttSkS 

»±#ri£ffill& 2000 >h?Li^tt*Wtt3fe*«W^*. §*«ift^ffl»rW 

20 



m i3B 







ztmm gg 


IfSHH 


1 

IS* 0.35mm 




3 


3 




28.8 


22.2 


2 

0.46mm 




20 


20 




34.0 


24.4 


l3$l& 3 
0.46mm 


xm 


10 


10 




30.8 


29.3 



25 mAxmmwmmm^m^m^mmt, 2000 ^t.^^mm's 
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WMHS*i5C3&4'^fffl W CNC-7 tt?L#ltk^ 1 in 2 +0fffiW Uniline 2000 & 

10 ®%fajE*'b5m%miiE*'bZim$E.i%° &nnmmn±.ffr&® soow 

^iJ(ip^I*tt2000-t?L)i^, aJMgffiS.jSMiJUgttM lOO?LfSH(KP 
582)M££g& 0 ffliP±^f^HISlW Tulon Co.WM^J 0.46 
mm (0.018 508 jgfl|#&tt?L. IE£nl J^®i£&4^ffl ft, SfT 0.001 

KlMti, tt*W'Cf«liSSfi 80,000 rpm, ft AM* 80 £tT/5B+ . AT 

$ 13C ^tH# 2000 -t?l£j5*WiJ GG HH ft£&M'fti£M 



H 13C 





^St^ij GG 


#p°pHH 




8 


8 


to^mm cm*) 


38 


28 



20 

da±*WB. hh ffMfiglEH/h^JttJSfll GG, MM^Mft^ 



25 

£WI 14 

jj »p n P aa, bb m KK(^^itr^ 7628 ^&mR%mm&, iJfi£ 

ttftl&fcffiWft*. ttmW JJ 4«flW»£»g Clark-Schwebel, Inc.W 7628- 
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718*Rt) = #b p pAA, BB#KK+W&fc£ 

*f*t [ 188 PPG Industries, Inc. tB^ ft £f*tgc3§ p n n, G-75 

5 £Bi^. MW PPG Industries, Inc.tf] 1383 ft^ftij] 



g 14A 





laJW-E'. aw -G-5B.7T (fJH.M 0 7731 




tf a 

IT OR 




KK 


PVP K-30 189 


13.4 


A-187 190 


1.9 


A-174 1 " 


3.8 


EMERY 6717 192 


1.9 


SAG 10 193 


0.2 


RELEASECOAT-CONC 25 194 


3.8 


POLARTHERM PT 160 195 


5.9 


RD-847A 196 


23.0 


DESMOPHEN 2000 197 


31.0 


PLURONIC F-108 198 


8.4 


ALKAMULS EL-719 199 


2.5 


ICONOL NP-6 200 


4.2 






fe&m (%) 


0.35 



10 

[ 189 m g ISP Chemicals of Wayne, New Jersey ftj PVP K-30 |R Zl^ntfc^^P 
190 g CK Witco Corporation of Tarrytown, New York (ft A-187 y-Jpf^S, 
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191 g CK Witco Corporation of Tarrytown, New York #J A-174 y-¥lS^ 

192 J& g Cognis Corporation of Cincinnati, Ohio W EMERY® 6717^5>K$cit 

5 193 J/& g CK Witco Corporation of Greenwich, Connecticut tft SAG lOffiWM 

194 g ZYP Coatings, Inc. of Oak Ridge, Tennessee W ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 MM^M 

195 }$! § Advanced Ceramics Corporation of Lakewood, Ohio tfi 
POLARTHERM® PT 160 MtkM*S$£ 

10 196 m g Borden Chemicals of Columbus, Ohio ftl RD-847A ^Mfll 

197 5® g Bayer Corp. of Pittsburgh, Pennsylvania ft| DESMOPHEN 2000 % B 

198 g BASF Corporation of Parsippany, New Jersey #J PLURONIC™ F-108 

15 199 J® g Rhone-Poulenc W ALKAMULS EL-719 SSflZiSteSM 

200 J& g BASF Corporation of Parsippany, New Jersey W ICONOL NP-6 ^ 

fifi/Bftgl*-*! Tg 140°CM FR-4 5ffl«^(Nelco International Corporation 
20 of Anaheim, California rftt*^ft 4000-2 tfjftmWf&ffi&Mft. &WWlM2.ift^ 

^ WrJTff^)M4fe*, $&^P 355°F 179-C)4 300 flr/^^Tft^ 2.1 

150 frW{m^ftMttm).mit®5®Mm&* 0.052 

3S^J-(£l 0.132 M*)M 0.065 3t^(^ 0.165 S#). W^/I^W, 8 

25 #^«3Ji]&flT*tft: 

—m i oz/ft 2 7tE^M 

— M 1 oz/ft 2 RTF 

30 -m i oz/ft 2 rtf mm 
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-Jl 1 Oz/ft 2 jtffi^il 
&&£S!MJI£-#M£!Eyt7 40.6 cmX50.8 cm (16 31 1 *20 3^). 

^ Uniline2000 #-^^?Laitfftt?Lo XlK 3 /HtMil^tl (SP±#ri£) 
SMTttJL - AWJf 0.010^i-(0.254mm)B < ]^A P 0.1 £ \f-(2.54mm) 

5 p^SfiiJft^M'J-tM*! 0.34 mm (0.0135 H^)W^?'J 80 mftQ&M® 
g Tulon Co., Gardenia, California) ffil . tt?U} M If$#$g 
'ta££ 0.001, 95,000 rpm, tiA&M 95 £ \f-(241cm)/#^ . tt 

^0^$^ 90 £"+(2.29 tt^«±P^ 0.059 it(1.5ram). 

M 1500 5fP 2500 ^?L«tt7Lffl*«*ttffe*«lH^*. W 28 ?L/TOM 

io 178 IL/Wli-lMILMSItMttiJL. 

$L 14B ^tB^HB^iJ JJ«p n p AA, BB^flKKftttT 1500 ^|fl 2500 

2JSMIi!i£g®W#i£. «MM.-^3Prltt&^ff&, MJI-£«Wi500 
?L 10 *I*P 2500 ?L io *&o Hitk^ft#p H n »J#W 

15 

$ 14B 









l¥p n n AA 


#p°p BB 


#n°pKK 


tt»J JJ 


1500 ?L 


21.5 


19.5 


19.8 


24.9 


2500 ?L 


28.0 


24.3 


25.3 


28.3 



14B nX£, ^p°p AA, BB ^ KKC&»afrW*:£0f 

20 lu^®fflff**^WM^^)tBtt, 1500 ^?LZ.js£tt^fwW#M 
®M. 2500 #ifq AA, BB fP KK pW?LH^*W W^M^ 

25 ?ft^$JII(l5ltll*, 32%, 

^ 30%, ft^^A^ 25%, {M*£BJJ*P&Tjfc. JjffSEIA^^H^^MS 

0.46 mm(^ 0.018 ItjfiM^^W 400 ?L/¥^^\t" W?LMft 0.001 
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ffttfJM&ffiS 3 g/I^t/ + &S? 2000 -t^LtMSBftW. ^Jl^tt/^ 8 

5 33 «. 31 «, m*£WKTilfc. f/fM^MSM^ 

% 0.46 mm(g] 0.018 3ii-)M^tt^W 400 JL/ 5 ?^ ^ W?L®&*n 0.001 W 

M«£ 3 2000 ^?Li^smW, 8 m 

20 

£»J 15 

*$iJ#^l4#p n p MM-QQ, 
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15 













LL 


MM 


NN 


OO 


PP 


QQ 


POLYOX WSR-30 1 201 


0.56 


0.55 


0.61 


0.43 


0.47 


0.34 


A- 174 202 


3.68 


4.31 


4.74 


3.32 


3.68 


2.61 


A- 18 7 203 


1.74 


2.08 


2.29 


1.60 


1.78 


1.26 


DYNAKOLL Si 100 204 


26.60 


26.58 




20.46 


- 


16.08 


SERMUL EN 668 205 


3.33 








- 


- 


DESMOPHEN 2000 206 


40.58 


39.93 


43.92 


30.75 


34.14 


24.15 


SYNPERONIC F-108 207 


9.98 








- 




POLARTHERM PT 160 208 


5.46 


5.45 






6.00 


6.00 


EUREDUR 140 209 


4.43 












PLURONIC F-108 210 




9.83 


10.81 


7.56 


8.40 


5.94 


MACOLNP-6 211 


3.28 


3.60 


2.52 


2.80 


1.98 


VERSAMID 140 212 




4.36 


4.80 


3.36 


3.73 


2.64 


RELEASECOAT-CONC 25 2,3 


3.64 


3.63 






4.00 


4.00 


ROPAQUE OP-96 214 






29.23 


30.00 


35.00 


35.00 


&$*M@#est.% 


5.4 


5.6 


5.1 7.3 


6.5 


9.3 



[ 2<M p& g Union Carbide Corp. of Danbury, Connecticut W POLYOX WSR-301 M 



202 J® I CK Witco Corporation of Tarrytown, New York (ft A- 174 y-EPSP^Sfcft 
5 j«H¥fl»J£ 

203 $j § CK Witco Corporation of Tarrytown, New York (ft A- 187 y-JFflP^ftS 

204 J® | Eka Chemicals AB, Sweden fft DYNAKOLL Si 100 

205 M £ CON BEA, Benelux W SERMUL EN 688 

10 206 § Bayer Corp. of Pittsburgh, Pennsylvania #} DESMOPHEN 2000 MM^7t 

m 

207 SYNPERONIC F-108 SIRjlf-llllj****, PLURONIC F-108 £ 
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208 jjg g Advanced Ceramics Corporation of Lakewood, Ohio (ft POLARTHERM® 
PT 160M4fcfI« 

209 5$ g Ciba Geigy, Belgium W EUREDUR 140, , S£-ftJKBfcRttJ& 

5 210 g BASF Corporation of Parsippany, New Jersey fit PLURONIC F-108 

211 S BASF of Parsippany, New Jersey M MACOL NP-6 i S^Mffi^ ftj 

212 m g Cognis Corp. of Cincinnati, Ohio #J VERSAMID 140 SSBfci&WflB 

213 g ZYP Coatings, Inc. of Oak Ridge, Tennessee ft ORPAC BORON 
10 NITRIDE RELEASECOAT-CONC 25 

214 Ml § Rohm and Haas Company of Philadelphia, Pennsylvania (ft ROPAQUE® 
OP-96, 0.55ft#W»ft#tt«] 

&jf£ffi] 16 

Xl/2 2i^(M 2.54 M#X#J 1.27 M*)W^§^#n n p . ft-* ffo^TC^ 

tw 26 *wejfM¥iHi(i3 m¥ftT%L®ijftm\, u ^ft^m^fawmm 

20 SMWTKWH^St, «7XS^o 24 'M#/§, >A7X*M#p P n#ffl^ 

®JsMM ASTM D 2344-84 idM*^^^^^# B n p^M^I?W?SJ5o « 
25 ^*iPT*9fr^, g + TO^JSWM AA> BB^CC#3iM&^MW± 
AA, BB CC ^rft^«6<]i a ^($P^fiS^J 9 *#fi£)frJ#WJI£tl. 

IPS AA, BB f0 CQ®m&$J 0.050 ^\T(^ 0.127 M*)3i 0.063 3STT(£r 

0.160 m^)o «ag4>M^s^#p a pJ?Jse<itt:{i^ 5o 

30 
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Jg 16 







AA 


BB 


cc 








7787 


8477 


7769 


7382 






(54) 


(56) 


(54) 


(51) 






0.060 


0.050 


0.056 


0.055 


N=13 


(M3fc) 


(0.152) 


(0.127) 


(0.142) 


(0.140) 






6626 


7594 


7118 


5506 






(46) 


(52) 


(49) 


(38) 






0.061 


0.050 


0.060 


0.055 


N=13 


(M^(t) 


(0.155) 


(0.127) 


(0.152) 


(0.140) 






5695 


6522 


5081 


4929 


24 'hfft#l;t. iitylJft] 




(39) 


(45) 


(35) 


(34) 






0.061 


0.051 


0.057 


0.057 


N=13 


(Jl#) 


(0.155) 


(0.130) 


(0.145) 


(0.145) 






5266 


5832 


5179 


4116 


24 m*2flRl 


am 


(36) 


(40) 


(36) 


(28) 




^ + 


0.063 


0.051 


0.062 


0.056 


N=13 


cm*) 


(0.160) 


(0.130) 


(0.157) 


(0.142) 



5 

jk'flfcfflj 17 

9 m 9A + ±*ffi^« cc ft E-mmmmu 

fcftftfcMfc PPG Industries, Inc. ft 1383 m«W£t^p n p^ft^iH/& 
7628 SffftgUfc. KU§B±:fc£*fl 9 ^^Mi^SSi^fl^f^il 
10 £-#3. 

+0r&), MAW£^&s*ft^M. fflTai^jRa^ttffi. jejwm 
i, jinffln^, «^^^&'aM3*7^iitoft%^a* i3io. 

?B«ift«ft Xtt^fn], ^-*?&aift*Y«|?l|pl, |gH$?S^M/&45°ft 
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^fcftffl& 1310^ffi50ff 5^tt?L 1312, ^?LfttS@3j 13.5 
ffi4P# + ?L5:fiI + 't'S + ^W|S]SEA 40-54.7 Mo £&&^?IB1, w 

S*^X^^W?LE±3CiftflKbus bar)1314 ft 518 1316 }<&i3^l|-±M*l 
5 S«S. tt3l8#ftPJ««OiE8±, -^IM. 1KM 

1322 uuw&-^&^&foW6iTtummt^fo^m& 

&o %%ik\tMLUmm& 76.7°C(170 o F)W4^^7X^ 10#f+, &*jH&Sfeg 
^fflin 13.5tt4#«JDCfe«E. ^H8 200 'Mtt*fiJt£!, ^tnffffflS&@M 
W»#p°p CC ^MSMiJa^f. StBS^Mffl J5#n B p CC 
^afttfcftfcfi 21 ^*^a^(!PH« 7 -tfcB&Sfl), &£W 42 ^MfflT 

«j^# n H p cci5^«##MT$&fe. T=t 17 200^ 400 m 1000 'Mtf 

15 WSi*. *^^f^JM^AWM^*PlfiW*!6&S^Wftg 0 





#p n p CC 






200 /hH* 


400 /hBt 


1000 'hfr 


400 M 


« (short) 


0 


1 


7 


42 


10 s 


1 


4 


2 


0 


10 6 


1 


1 


1 


0 


10 7 


0 


2 


0 


0 


10 8 


1 


0 


1 


0 


10 9 


3 


2 


1 


0 


2s 10 10 


36 


32 


30 


0 



Sfct^ ±&g* 200 'btfjs, #p n n cc ^feWM 5L£»T*rJS0JT5S;i& 
20 tec ffi400<Mit^, »ff)ffI<«i5t*SS^^^ll. ^tf&M^ffl "is 
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gj&ff'J 18 

±5&#n n p RR» a^4>^W.S**Tt-<I^ 1 M%WZ.». f^^^C G-75 E- 

&m^imMmmm-tmmft& rr» M&mm^^mmim^, 

5 ®, fflfttMSWIW^#a4Ssl±. *mm&M LOI 3j 0.35% o 



* 18A 





#qp RR 


RD-847A 213 


27.0 


DESMOPHEN 2000 216 


36.2 


PVP K-30 217 


9.0 


A-187 218 


2.1 


A-174 219 


4.4 


PLURONIC F-108 220 


9.0 


VERSAMID 140 221 


4.4 


MACOLNP-6 222 


5.4 


POLARTHERM PT 160 223 


0.9 


RELEASECOAT-CONC 2 5 224 


1.5 




<0.1 



[ 215 J$ i Borden Chemicals of Columbus, Ohio fft RD-847A WMffifta 



10 216 g Bayer Corp. of Pittsburgh, Pennsylvania (ft DESMOPHEN 2000 3R B 

217 g ISP Chemicals of Wayne, New Jersey ft PVP K-30 gg Z^ffiMfam 

218 P® g OSi Specialties, Inc. of Tarrytown, New York (ft A-187 y-If&MfLS 

15 219 5® g OSi Specialties, Inc. of Tarrytown, New York (ft A-174 y-¥S^MS5t 

220 J$ g BASF Corporation of Parsippany, New Jersey ftj PLURONIC™ F-108 

221 JUS g General Mills Chemicals, Inc.ffij VERSAMID 140 |£8fcJi£ 

2 0 222 Ml g BASF of Parsippany, New Jersey tfy MACOL NP-6 iI$ifIStt 
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M 

223 !$J § Advanced Ceramics Corporation of Lakewood, Ohio fit 
POLARTHERM® PT 160 ftftH&£!lift 

224 J® g ZYP Coatings, Inc. of Oak Ridge, Tennessee fit ORPAC BORON 
5 NITRIDE RELEASECOAT-CONC 25] 

mm i8B *mm*to&&#mit. ^^^m^mm^^M^ 

#"*iq&. imm*1)U&®#) loi o.7%. 

10 

* 18B 

g 100 ^^r#n P n SS&jjfit£ljH§& 





#p°pSS 


MAPEG 600 DOT 225 


9.24 


ALUBRASPIN 226 226 


1.9 


A-174 227 


10.9 


A- 187 223 


5.45 


A- 1 10 0 229 


2.41 


EPON 880 230 


91.1 


PLURONIC F-108 23 ' 


9.11 


ALKAMULS EL-719 232 


9.11 


MACOL OP-10-SP 233 


4.57 


EPIREZ 3522 234 


20.9 


ZM 


2.6 



[ 225 jtBASFCorp.fit£«tt-«l§: 



226 P® i BASF Corp. of Parsippany, New Jersey fit ALUBRASPIN 226 

15 f&it&imzMftm 

227 § CK Witco Corporation of Tarrytown, New York fit A-174 y-flffi'J$ 

228 Wi S CK Witco Corporation of Tarrytown, New York fit A- 187 y-Jf^Mfl 
20 229 § CK Witco Corporation of Tarrytown, New York fit A- 1 100 ® g*£ fig 
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230 g Shell Chemical Company of Houston, Texas M EPON® 880 ^ftWflg 

231 j& g BASF Corporation of Parsippany, New Jersey (ft PLURONIC™ F-108 

5 232 fit) g Rhone-Poulenc W ALKAMULS EL-719 IKftZiSffcte^lfS 

233 MJ g BASF Corp. of Parsippany, New Jersey W MACOL OP- 10 SP 

234 Jfi g Shell Chemical Company of Houston Texas ftj A ^7jcM"v4SI 

10 

$# n n p RR 5fP SS ±sfcWgNB#&#*l*S£J>. M 7628 5£#MgW&. 5fJM 
g PPG Industries, Inc., Pittsburgh, Pennsylvania ft rU<S G-75 E-Sfc&iP 

/£ 7628 ^#W^tlo ^fiB^J<S±IKW€&^m^^W LOI i%» ££Ri£;£miffl 
15 «Z,#»ffl^*»ra^±*. fcg^W LOI 2-2.5%. 0r#£*ltt LOI 

{S^ 1.6-1.9%. 

m$g astm d i37m^MM^&mH^mm^if^pm^MLi3 



20 % 18C 









41 


RR 


2.8 


#p°pSS 


1.6 



25 $M^'J 19 
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^ 19 





t¥oq TT 




t¥ rp v V 




#pn XX 


rj\ 7 n rr o f\ 235 

PVP K.-3U 




^13 5 




# 147 




CTCD A MTT3 V A<1 236 
S> 1 hr AJN 1 EA OJJ 












A- 187 237 




1 9 


1 9 


1 8 


1 7 


A- 174 238 












rv \ t r - tj v* c<n 1 T 239 

bJVlhKY 0 / 1 / 




1 .9 


2.5 


2.4 


2.4 


MACOL OP- 10 240 












TMAZ-81 241 












MAZU DF-13 6 242 










0.2 


ROPAQUE OP-9 6 243 










40 7 


RELEASECOAT-CONC 25 244 










4 5 




2.7 


2.6 






2.8 


SAG 10 246 




0.2 








RD-847A 247 




23.2 








DESMOPHEN 2000 248 




31.2 








PLURONIC F-108 249 




8.5 








ALKAMULS EL-719 250 




3.4 








ICONOL NP-6 251 




3.4 








FLEXOL EPO 252 






13.6 


30.0 


12.6 



5 [ 235 m g ISP Chemicals of Wayne, New Jersey W PVP K-30 W&l&Sfl 

236 g Stepan Company of Maywood, New Jersey (ft STEPANTEX 653 

237 J® g CK Witco Corporation of Tarrytown, New York Eft A-187 y-JfUR^S^ 

238 g CK Witco Corporation of Tarrytown, New York #J A- 174 y-f gj^Stft 
10 MSH^fLSfii^ 

239 g Cognis Corporation of Cincinnati, Ohio fi«J EMERY® 6717 §($#@lJKft W 

240 MACOL OP- 10 £Mtkj£MS&; i*****^^ MACOL OP-10 SP, ^lU 
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m& op-io sp m^fettmumzmikm; macol op-io ^m^hK^m±mn 

241 5® g BASF Corp. of Parsippany, New Jersey ft TMAZ-81 dj^I?^ ftSF&Z, 

242 5® g BASF Corp. of Parsippany, New Jersey ft MAZU DF-136 B&ifcTPJ 

5 243 lift g Rohm and Haas Company of Philadelphia, Pensylvania ft ROPAQUE® 
OP-96, 0.55 »#Kj»i«#ttiS 

244 g ZYP Coatings, Inc. of Oak Ridge, Tennessee ft ORPAC BORON 
NITRIDE RELEASECOAT-CONC 25 SUfc$B#M 

245 jft g Advanced Ceramics Corporation of Lakewood, Ohio ft POLARTHERM® 
10 PT160EftM* 

246 $} g CK Witco Corporation of Greenwich, Connecticut ft SAG 10 KJifcft!] 

247 5® g Borden Chemicals of Columbus, Ohio ft RD-847A SSHWIh 

248 I® g Bayer Corp. of Pittsburgh, Pennsylvania ft DESMOPHEN 2000 

15 249 J$ g BASF Corporation of Parsippany, New Jersey ft PLURONIC™ F-108 X 

250 m g Rhone-Poulenc ft ALKAMULS EL-719 XttZ.£ttfg#ftt 

251 Ji® g BASF Corporation of Parsippany, New Jersey ft 1CONOL NP-6 fa^MVc 

20 252 g Union Carbide Corp. of Danbury, Connecticut ft FLEXOL EPO 

30 7Efei^Pft^^Jg*^^^ft*^:Wffl^^?Brlrtfta^o 
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